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Illinois Mathematics and Science Academy 
A Pioneering Stephanie Pace Marshall, Ph.D. 
Educational Community President 
Dear EVISA Friends: 
Students who attend the Illinois Mathematics and Science Academy do not have to wait until they 
graduate from college to begin to make significant contributions to science, mathematics, the 
humanities, and the world around them. 
Through the EVISA Student Inquiry and Research (SIR) Program, IMSA's young apprentice 
investigators open our eyes to what is possible in fields such as cell biology, genetics, computer 
science, biomedical engineering, science education, economics, bacteriology, archeology, 
biotechnology, and immunology. 
And the world is paying attention to what our students are saying. 
Professional associations such as the American Association for the Advancement of Science 
(AAAS), the National Association of Biology Teachers, the American Society of Microbiology, 
and professional research journals such as Nature, Biology of Reproduction, Neuroscience 
Research Communications and Ceramic Engineering and Science Proceedings have all featured 
the research work of IMS A students through presentations and publications. 
The Student Inquiry and Research Program fosters the development of students as highly skilled 
and integrative problem finders, problem solvers, and apprentice investigators, all skills required 
to succeed in the global workplace of the 21st Century. IMSA's SIR Program serves as a model 
learning environment for the future and provides a variety of research learning experiences (both 
in and out of class) for students to pursue compelling questions of interest, conduct original 
research in science, French-American history, and creative and performing arts, create and invent 
products and services, share their work through presentation and publication, and collaborate with 
other students, mentors, scholars, researchers, and inventors throughout the world. 
As you begin to turn the pages and learn about the extraordinary research work of IMSA's young 
investigators, I hope you will begin to see what is possible. We believe that our goal of creating 
"decidedly-different learners" is already being met and will make a profound impact on the future 
of humanity. 
For additional information about the Student Inquiry and Research Program, contact EMSA 
Director for Curriculum and Assessment Dr. David Abler (630) 907-5886. 
Sincerely, 
Stephanie Pace Marshall, Ph.D. 
President 
1500 West Sullivan Road 
Aurora, IL 60506-1000 
630-907-5037 Phone 
630-907-5062 Fax 
marshall@imsa.edu 
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ILLINOIS MATHEMATICS AND SCIENCE A C A D E M Y 
"A Pioneering Educational Community" 
EIGHTEENTH ANNUAL IMSA PRESENTATION DAY 
April 26, 2006 
SCHEDULE OF ACTIVITIES 
8 : 0 0 - 9:10 a.m. Poster Session 
9 : 1 0 - 9:25 a.m. Presentation Session 1 
9:35 - 9:50 a.m. Presentat ion Session 2 
10:00 - 10:15 a.m. Presentation Session 3 
10:25 - 1 0 : 4 0 a.m. Presentation Session 4 
10:50 - 11:05 a.m. Presentation Session 5 
11 :15 - 11:30 a.m. Presentation Session 6 
1 1 : 3 0 - 1 2 : 3 0 p.m. Lunch 
12:30 - 12:45 p.m. Presentat ion Session 7 
12 :55 - 1:10 p.m. Presentation Session 8 
1 :20 - 1:35 p.m. Presentat ion Session 9 
1 :45 - 2:00 p.m. Presentation Session 10 
2 : 1 0 - 2:25 p.m. Presentation Session 11 
2 : 3 5 - 2:50 p.m. Presentation Session 12 
Abstracts can be found in alphabetical order under the first presenter. 
9 : 1 0 - 9 : 2 5 
A-117 THE EFFECT OF PHOSPHORYLATION OF STARGAZIN, A TRANSMEMBRANE 
AMPA RECEPTOR PROTEIN (TARP), ON REGULATION OF SYNAPTIC 
RECEPTOR CLUSTERING DURING PLASTICITY 
Anil Wadhwani, Dr. Dane Chetkovich 
A-1 19 DESIGN AND SYNTHESIS OF NOVEL MACROMOLECULAR 
PERAZA-CRYPTAND AND THE SEARCH FOR DIHYDROGEN BONDING IN 
H6PERAZA[2.2.2]CRYPTAND«NABH4 
MengFei S. Yin, Dr. James E. Jackson 
A-131 10/10 MEANS TRAGEDY 
Theresa Geiger, Dr. Jim Victory 
A-133 LOSS OF CNS NE INCREASES THE PROINFLAMMATORY RESPONSE TO 
MPTP PRODUCING PROGRESSIVE DA NEURON LOSS 
Patrick Lang, Dr. Paul M. Carvey 
A-135 EFFECTS OF BODY LOAD LEVEL ON AMPLITUDE OF KNEE EXTENSOR 
MUSCLE ACTIVITY DURING A CYCLICAL LOCOMOTOR TASK 
Jennifer M. Kang, Dr. David A. Brown 
A-147 FC RECEPTOR CLONING AND EXPRESSION 
Edward Nepomuceno, Dr. Barry Arnason 
A-149 SIGNAL PROCESSING BY PHYSICALLY-COUPLED NANOMAGNETS 
James Almblade, Dr. Vitali Metlushko 
Academic Pit SOCIAL CHANGE: EFFECTIVE WAYS OF MAKING A DIFFERENCE 
A-138 Bayoan Ware, Mr. Jason Robinson 
B-110 PET HEALTH INSURANCE, INC. 
Jung Cha, Mr. Nick Scholtes 
B-116 INHIBITING THE PROMOTER (LONG TERMINAL REPEAT) OF HIV-1 
Raman Nohria, Dr. Donald Dosch, Dr. Judith Scheppler 
B-133 TOP QUARK PRODUCTION AND DECAY AS A PROBE OF NEW PHYSICS 
Samuel Berger, Mr. Stephen Mrenna 
D-101 THE EFFECTS OF ECD IN C. ELEGANS EMBRYONIC DEVELOPMENT 
Aiyuan Gao, Dr. Vilma Band 
D-103 THE PHYSICS OF CLICK BEETLES 
Michael LeResche, Dr. David Workman 
D-107 EXPLORATION AND DEVELOPMENT OF AN INTERACTIVE HOLOGRAPHIC 
PROJECTOR 
David Jordan, Dr. John Eggebrecht 
D-110 THE CATHOLIC FAITH IN LITERATURE: SPIRITUAL AUTOBIOGRAPHY 
Everett Brokaw, Dr. Mark Bosco 
9 : 1 0 - 9 : 2 5 
Kids Institute 
E-115 
E-121 
DISCOVERING LANGUAGE PROCESSING PATHWAYS IN THE HUMAN BRAIN 
Nida Faheem, Dr. Vernon Towle 
ONSET OF NASH IS TRIGGERED BY A SIGNAL, AS SEEN USING MCD DIET TO 
INDUCE DISEASE IN MICE 
Tanyaporn (Katie) K. Kaenkumchorn, Dr. Rohit Kohli, Dr. Peter Whitington 
Lecture Hall MEASUREMENT OF ACADEMIC ACHIEVEMENT: A VALUE-ADDED MODEL 
FOR ILLINOIS 
Matthew R. Drake, Dawson Nodurft, Senator Chris Lauzen 
9:35 - 9:50 
A-117 
A-119 
A-131 
A-133 
A-135 
A-147 
A-149 
Academic Pit 
A-138 
B-110 
B-116 
B-133 
D-101 
GEOPOLYMERIZATION: ANCIENT MYSTERIES AND FUTURE POTENTIAL 
Caitlin M. Tribout, Dr. Michel Barsoum 
APPLICATION OF COMPUTER AIDED MAPPING TO CONSERVATION AND 
NATURAL RESOURCE DEVELOPMENT 
Katrina Gossman, Mr. David Gossman 
EDUCATION IN THE GERMAN REFORMATION 
Emily J. Breckenfelder, Dr. Lee Eysturlid 
NEURODEVELOPMENTAL OUTCOMES OF GRADE 3 INTRAVENTRICULAR 
HEMORRHAGE (IVH) IN PRETERM NEWBORNS (PN) 
MacKenzie Hovermale, Dr. Jonathan Muraskas 
MOLECULAR DETERMINANTS OF IL-4 REGULATION 
Navin Kesari, Dr. Melissa Brown 
THE EFFECT OF THE TRIAGE SYSTEM ON THE TREATMENT OF 
INTRACEREBRAL HEMORRHAGE 
Tony Sheng, Dr. Jeffry I. Frank 
METHODS TO REMOVE CARCINOGENIC ARSENIC FROM GROUNDWATER 
USING MINERAL OXIDES AND CITRATE TO SEQUESTER ARSENIC(III) 
Yuxi Ji, Professor Jean-Francois Gaillard 
EDUCATION AFTER EXODUS 
Rachel J. Wright, Ms. Tracy Townsend 
CUSTOMER SUPPORT IN TALENT INC. 
Anoop K Pasupuleti, Kyle B. Schiber, Mr. Nick Scholtes 
IS HOMOSEXUALITY AND GENDER IDENTITY GENETICALLY OR 
PSYCHOLOGICALLY BASED? 
Sarah McPike, Dr. Donald Dosch, Dr. David Evenson, Dr. Susan Styer 
THE ROLE OF AUDITORY STIMULI IN STROKE REHABILITATION 
Sriniwasan (Balaji) B. Mani, Dr. James Patton 
SEQUENCE ANALYSIS OF PROTEASE GENE OF HUMAN IMMUNODEFICIENCY 
VIRUS AND GAG EPITOPE OF SIMIAN IMMUNODEFICIENCY VIRUS 
Yawen Cheng, Dr. Steven Wolinsky 
9:35 - 9:50 
D-103 
D-107 
D-110 
E-121 
Kids Institute 
E-115 
Lecture Hall 
BEHIND THE MUSIC: CONDUCTING AND MANAGING CHAMBER MUSIC 
ENSEMBLES 
Jason N. Edes, Emily E. Montrose, Xin (Cindy) Wang, Dr. James Priovolos 
PIRATES VERSUS COMMUNISTS: A COMPREHENSIVE STUDY OF Al IN 
COMPUTER GAMES 
Robert M. Pollett, Mr. Eric M. Sproston, Nicholas E. Tenczar, Dr. Robert Flemming 
THE ROLE OF THE NEUROENDOCRINE SYSTEM IN THE C. ELEGANS HEAT 
SHOCK RESPONSE 
Rebecca M. Krock, Dr. Richard Morimoto 
PEPTIDE AMPHIPHILE AND ISLET TRANSPLANTATIONS: A TREATMENT FOR 
DIABETES TYPE I 
Chuan Li, Ms. Lesley Chow 
NUCLEAR IMAGING OF VULNERABLE PLAQUE: CONTRAST IMPROVEMENTS 
THROUGH MULTI-LABELING OF NANOPARTICLES 
Jason Chen, Dr. Douglas Wagenaar 
FORECASTING CHINA'S FUTURE USING HISTORICAL ECONOMIC SNAPSHOT 
ANALYSIS 
Caleb Wang, Mr. Mike Levert 
10:00-10:15 
A-117 
A-119 
A-131 
A-133 
A-135 
A-147 
A-149 
Academic Pit 
A-138 
B-110 
INTERACTION WITH PKA-RIa SUGGESTS STARGAZIN IS A NOVEL AKAP 
Bharat Kilaru, Dr. Dane Chetkovich 
BOOT CAMP: SUCCESS OR FOE? 
Jessica O. Imarenezor, Berenice Sanchez, The Honorable Lon Schultz 
PEPTIDE AMPHIPHILE SYSTEMS FOR TARGETED CANCER THERAPY 
Varun R. Nayini, Mr. Stephen Soukasene, Dr. Samuel Stupp 
PATIENT PREFERENCE AND WILLINGNESS TO PAY FOR CARE BY PRIMARY 
CARE PHYSICIANS VERSUS HOSPITALIST AND NON-HOSPITALIST WARD 
ATTENDINGS 
Kathryn Schoedel, Dr. David Meltzer, Mr. Micah Prochaska 
EFFECTS OF MERCURY IONS ON L-CYSTEINE CHITOSAN THIN FILMS 
Jennifer M. Kang, Dr. Caroline Schauer 
DETECTION OF MUONS USING SCINTILLATOR DETECTORS 
Vihas Abraham, Dr. Mark Adams 
THE EFFECT OF ENDOTHELIAL-B RECEPTOR AGONIST (IRL-1620) ON TUMOR 
BLOOD PERFUSION IN RATS 
Nisha Joshi, Dr. Anil Gulati 
RELIGION AS AN INDICATOR OF CULTURE, ECONOMY, AND SOCIAL 
STRUCTURE 
Charles Pan, Dr. Christian Nokkentved 
MARKETING AND SALES 
Brandon Zhang, Mr. Nick Scholtes 
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10:00-10:15 
B-116 
B-133 
D-101 
D-103 
D-107 
D-110 
E-121 
Kids Institute 
E-115 
Lecture Hall 
DEVELOPING SUCCESSFUL PCR PROTOCOLS 
Namita Gupta, Lara India, Dr. Judith Scheppler, Dr. Susan Styer 
THE USE OF MRI AND TRANSCRANIAL DOPPLER ULTRASOUND TO 
MEASURE THE VELOCITY OF BLOOD FLOW IN THE CAROTID ARTERY WHILE 
UNDER THE INFLUENCE OF CAFFEINE OR A SALINE SOLUTION 
Peter G. Gu, Annie Liu, Dr. Todd Parrish 
ANTIBODY EFFECT ON SYNAPTIC STRUCTURE 
Lynn Jiang, Dr. Jaime Grutzendler 
DETERMINING THE FEASIBILITY OF DEVELOPING A ROLE-PLAYING GAME 
USING THE JAVA PROGRAMMING LANGUAGE 
Jeffrey S. Hodal, Dr. Robert Flemming 
LETTERS FROM HOME: THE EFFECT OF WAR ON MILITARY FAMILIES 
Kelly Heuser, Dr. Jim Victory 
DARK MATTER HALOS AND THEIR STELLAR LUMINOSITIES 
Nathaniel Steinsultz, Dr. James Annis 
GENERIC LOW MOLECULAR WEIGHT HEPARINS VERSUS BRANDED 
PRODUCT: CELLULAR AND ANTICOAGULANT INTERACTIONS 
Nisha Mehta, Dr. Walter Jeske, Dr. Jeanine Walenga 
IMSA ON WHEELS: SCIENCE IS SHOCKING 
Noelle Kwan, James Niles, Meng Zhang, Ms. Michelle Kolar, Ms. Tracy Miller 
TONE AND MELODY INTERACTION IN MANDARIN AND CANTONESE, 
REVISITED 
Wei Luo, Dr. Alan Yu 
10:25-10:40 
A-117 
A-119 
A-131 
A-133 
A-135 
A-147 
A-149 
IDENTITY CONFIGURATIONS OF THE SANDPILE GROUP 
William B. Chen, Professor Laszlo Babai, Mr. Travis Schedler 
PARENT INCARCERATION: INCREASING OR DECREASING CRIME? 
Joseph Hsu, The Honorable Lon Schultz 
CRASH!!!! ORBITAL INSTABILITY OF ASTEROID 21238 AND THE 
CHAOS/RESONANCES IN THE SURROUNDING NEIGHBORHOOD 
Grant L. Barbosa, Emily J. Breckenfelder, Dr. Geza Gyuk, Dr. Mark Hammergren 
SUPER COOL AND SUPER COILED SUPERHELICES! 
Jamison A. Hill, Mr. Nathan Fry, Dr. Liang-shi Li 
SHC LINKS RECEPTORS TO CLATHRIN-MEDIATED ENDOCYTOSIS 
Swetha Jalli, Dr. Piers Nash 
THE EFFECT OF THE PROTEASOME-UBIQUITIN COMPLEX IN BACTERIAL 
CELLS 
Sivaraman Iyer, Dr. Andreas Matouschek 
THE ROLE OF CODON 129 IN PRPC-PRPSC CONVERSION 
Mahesh Vidula, Dr. James Mastrianni 
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10:25-10:40 
Academic Pit 
A-138 
B-110 
B-116 
B-133 
D-101 
D-107 
D-110 
E-121 
Kids Institute 
E-115 
Lecture Hall 
THE IMPORTANCE OF ETHICAL EXPRESSIVE VOTERS 
Jenny S. Cheng, Dr. Timothy Feddersen, Dr. Sean Gailmard 
UNCLE SAM TE DESEA (WANTS YOU)! 
Heriberto Ibarra, Mr. Fred Fleischbein 
INCREASE OF MHC-I PRODUCTION WITH INTERFERONS 
Kavin A. Arasi, Dr. Judith Scheppler, Dr. Susan Styer 
NANOWELL SYNTHESIS ON ALUMINUM SURFACE THROUGH ANODIZATION 
Nathan Cheng, Sylvia Li, Dr. Hsien-Hau Wang 
THE ALIGNMENT OF THE CENTRAL PRESHOWER DETECTOR 
Steven Harris, Dr. Alan Magerkurth 
EFFECTIVENESS OF WRITTEN AND VIDEO-VISUAL PATIENT INFORMATION IN 
AIHD DIAGNOSES 
Yifeng (Kevin) He, Dr. Yue Wang 
NOVEL GLYCOBIOLOGY-BASED GENE THERAPY OF BRAIN TUMORS 
Cici Bai, Dr. Roger A. Kroes 
EXPLORATION OF THE 3-D ATOMIC STRUCTURE OF URIDYLATE KINASE IN 
ARCHAEOGLOBUS FULGIDUS USING THE TECHNIQUE OF X-RAY 
CRYSTALLOGRAPHY 
Chaoran Chen, Dr. Lisa Keefe 
IMSA ON WHEELS: SCIENCE IS SHOCKING 
Noelle Kwan, James Niles, Meng Zhang, Ms. Michelle Kolar, Ms. Tracy Miller 
INVESTIGATING THE CAUSE OF ALZHEIMER'S DISEASE THROUGH 
AMYLOID-BETA PEPTIDE INSERTION INTO LIPID MONOLAYERS 
Stephanie Chang, Dr. Eva Chi, Dr. Ka Yee C. Lee 
1 0 : 5 0 - 1 1 : 0 5 
A-117 
A-119 
A-131 
A-133 
A-135 
ENGINEERING A MULTIFUNCTIONAL SCAFFOLD FOR TREATING SPINAL 
CORD INJURY 
Esther Shyu, Dr. Anthony Lowman 
A COMPARISON OF IRISH AND INDIAN IMMIGRATION 
Alexandra Pianos, Lisa Thompson, Dr. Jim Victory 
A LEGAL PERSPECTIVE ON THE FUTURE OF HEALTHCARE INSURANCE IN 
AMERICA 
Sean Mirski, Ms. Ellen Layton, Mr. Mark Rust 
OBSERVATIONS OF THE PROPAGATION OF FRACTURES IN AQUEOUS 
SOLUTIONS OF FROZEN CELLULOSE, GRAPHENE OXIDE, AND PURIFIED 
WATER 
Kevin Chang, Rae Shih, Dr. Rod Ruoff 
nm2608A, A NEW NATURALLY ARISING MOUSE MODEL FOR HUMAN 
AUTOSOMAL RECESSIVE ACHROMATOPSIA 2 
Xin (Cindy) Wang, Dr. Bo Chang 
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10:50-11:05 
A-147 
A-149 
Academic Pit 
A-138 
B-110 
B-116 
D-107 
Kids Institute 
E-115 
E-121 
Lecture Hall 
LIGATION OF NECTIN-1 AND EGFP 
Gautam Vangipuram, Dr. Myung-Jin Oh, Dr. Deepak Shukla 
ISOLATION AND CHARACTERIZATION OF RAT MESENCHYMAL STEM CELLS 
FOR THERAPEUTIC APPLICATION IN PULMONARY HYPERTENSION 
INDUCTION ON RATS 
Ann Pan, Dr. Joe Garcia, Dr. Liliana Moreno, Ms. Sherry Wanderling 
DEFINING CULTURE AND IDENTITY THROUGH PHILOSOPHY, SOCIOLOGY, 
AND FILM 
Valerie M. Simonis, Ms. Brenda Crosby, Ms. Willa Shultz 
ADVANCED SOUND: ULTRASONIC TECHNOLOGY IN ECHOCARDIOGRAPHY 
Katherine (Kasia) Plachta, Dr. Susan Styer 
DEATH FROM THE SCARCITY OF WATER - FINALLY A POSSIBLE SOLUTION 
Gaurav Singh, Dr. Donald Dosch, Mr. Nick Scholtes 
BUILDING A THREE-DIMENSIONAL, USER INTERACTION BASED 
ENVIRONMENT USING A DUAL PROJECTOR SYSTEM AND LIGHT 
POLARIZATION FILTERS 
Brian Martin, Dr. Jason Leigh 
EFFECTS OF CIGARETTE SMOKE CADMIUM ON THE RELEASE OF CALCIUM 
FROM BONE IN HUMANS 
Lucia Wu, Dr. Maryka Bhattacharyya 
ASSOCIATION OF ENDOTHELIAL NITRIC OXIDE SYNTHASE (ENOS) GENE 
POLYMORPHISMS WITH ABDOMINAL AORTIC ANEURYSMS 
Stephanie H. Lee, Isabella T. Rossi, Dr. William Pearce, Mrs. Vera Shively 
IMSA ON WHEELS DVD: TEACHING SCIENCE THROUGH TECHNOLOGY 
Justin I. Chiou, Karla Schmidt, Stephanie Song, Ms. Michelle Kolar, 
Mr. William McGrail 
11:15-11:30 
A-117 
A-119 
A-131 
A-133 
A-135 
DISCRETE GEOMETRY AND EXTREMAL GRAPH THEORY 
Tony Liu, Professor Laszlo Babai 
THE REAL FREEMASONS: THE TRUTH BEHIND 300 YEARS OF CONSPIRACY 
Clinton Kinkade, Dr. Jim Victory 
THE USE OF MOUSE MODELS TO FURTHER UNDERSTAND 
SPINOCEREBELLAR ATAXIA 1 (SCA1) 
Viral Shah, Dr. Puneet Opal 
GATED FIELD EMITTERS USING N+ GAN 
David J. Shea, Dr. Heinz Busta 
AN EVOLUTIONARY ANALYSIS OF SH2 DOMAINS 
Ramakrishna Nalluri, Dr. Piers Nash 
11:15-11:30 
A-147 
A-149 
Academic Pit 
A-138 
B-110 
B-116 
D-107 
Kids Institute 
E-115 
E-121 
Lecture Hall 
ROLE OF THE ICA-OPERON MENINGOMYELOCELE SHUNT INFECTIONS WITH 
STAPH EPIDERMIDIS 
Janna Pflugmacher, Elliot A. Uvero, Mr. Bill Kabat 
CPG METHYLATION ANALYSIS OF GENES WITHIN THE COMMONLY DELETED 
SEGMENT (CDS) OF 5Q31 IN THERAPY-RELATED MYELODYSPLASTIC 
SYNDROME/THERAPY-RELATED ACUTE MYELOID LEUKEMIA (T-MDS/T-AML) 
Jaehee Chung, Dr. Michelle LeBeau 
LEGAL RESEARCH: INVESTIGATING AND ANALYZING POLICY AND 
PROCEDURE 
Kyung-gun (Sam) S. Lim, Daniel E. Montgomery, Mr. Bernard Harcourt 
CHRONOTROPIC INCOMPETENCE IN SINGLE VENTRICLE PATIENTS 
Mi (Amy) Chen, Dr. Barbara Deal 
HIV AND ITS TRANSMISSION FROM MOTHER-TO-CHILD 
Catherine Ko, Dr. Judith Scheppler 
HUMAN AND A.I. INTERACTION UTILIZING WEBLOGS 
Logesh Dharmar, Henry Wang, Dr. Kristian Hammond 
THE EFFECT OF BEVERAGES ON THE GROWTH AND ACID PRODUCTION OF 
DENTAL PLAQUE 
Edmund March, Dr. Christine Wu 
ASSESSING LOCAL BRAIN FUNCTION WITH QUANTITATIVE EEG AND 
CONVENTIONAL EEG IN CORRELATION WITH SPECT SCANS IN PATIENTS 
WITH CEREBRAL INFARCTION 
Aiva M. levins, Dr. Teresa Poprawski 
IMSA ON WHEELS DVD: TEACHING SCIENCE THROUGH TECHNOLOGY 
Justin I. Chiou, Karla Schmidt, Stephanie Song, Ms. Michelle Kolar, 
Mr. William McGrail 
12:30-12:45 
A-117 
A-119 
A-131 
A-133 
A-135 
LEARNING DEFICITS IN A RAT MODEL OF CHRONIC BACK PAIN 
Esther Shyu, TingTing Wu, Dr. Vania Apkarian 
SPIES, LIES AND TORTURE: 
CONTENTIONS BETWEEN EXECUTIVE POWER AND CONSTITUTIONAL 
RIGHTS DURING "TIMES OF WAR" 
Yang Li, Kinga Wilewska, Mr. Robert Schultz 
THE EFFECTS OF ETHANOL ON GLUTATHIONE (GSH) CONCENTRATION AND 
ON IFN-y LEVELS IN BALB/C MICE 
Sherry Yu, Dr. Carl Waltenbaugh 
DETECTION OF SINGLE NUCLEOTIDE POLYMORPHISMS (SNPS) WITH 
TITANIUM DIOXIDE NANOPARTICLES 
Fan Zhang, Dr. Tijana Rajh 
IMPACT OF BONE MARROW TRANSPLANTATION IN CHILDREN WITH HIGH 
RISK ACUTE LYMPHOBLASTIC LEUKEMIA WHO EXPERIENCE A BONE 
MARROW RELAPSE 
Vishaka Raguveer, Dr. James Nachman 
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12:30-12:45 
A-147 SIMULATING NEUTRON THERAPY WITH GEANT4 
Neeta V. Kulkarni, Yifan Sun, Dr. G. P. Yeh 
A-149 THE EFFECTS OF OMEGA-3 FATTY ACIDS ON GROWTH REGULATION OF 
CHICKEN EMBRYO FIBROBLASTS (CEF), AND MCF-7 CANCER CELL LINES 
Shravan Sarvepalli, Dr. Dale Hales 
Academic Pit THE EFFECTS OF SLEEP DEPRIVATION ON MOOD AND COGNITIVE 
A-138 PERFORMANCE IN DELAYED PHASE SLEEP DISORDER PATIENTS 
Elizabeth Kuznetsov, Dr. Kathryn Reid, Dr. Phyllis Zee 
B-110 INCREASED PERSISTENT NA+ CURRENT AND ITS EFFECT ON EXCITABILITY 
IN MOTONEURONS CULTURED FROM MUTANT SOD1 MICE 
Lisa Shah, Dr. Charles Heckman 
B-116 HOMER-1 RELATED SYNAPTIC PLASTICITY IN MOUSE NEURONS TREATED 
WITH DOPAMINE 
John Froberg, Dr. Donald Dosch 
B-133 SIMULATION OF COSMIC RAY MUON FLUX AT SEA LEVEL 
Xiangyu Ding, Dr. Maury Goodman, Dr. David Reyna 
D-101 THE EFFECTS OF SIVA-1 ON CELL DEATH WHEN COMBINED WITH 
CISPLATIN AND P53 
Michelle Stolzoff, Dr. Prasad Kanteti 
D-103 SIGNALING PATHWAYS IN MULTIPLE MYELOMA CANCER CELLS AND THEIR 
ROLE IN THE RESISTANCE TO 8-NH2-ADO 
Jonas Owen, Neha Sarvepalli, Dr. Steve Rosen 
D-107 CONNECTIVITY IN RANDOM GRAPHS 
Sujeeth Bharadwaj, Dr. Ezra Getzler 
D-110 THE IMPACT OF THE USE OF THE COLLABORATORY AS A CLASSROOM 
RESOURCE AT IMSA 
Lauren C. Bogdan, Mr. James Gerry, Mr. John Thompson 
E-121 THE ECONOMICS OF TIPPING 
Charles Whittaker, Dr. Allen Sanderson 
12:55-1:10 
A-117 SYNTHESIZING MULTIFUNCTIONAL NANOEMULSIONS FOR IMAGE-GUIDED 
THERAPY 
Yi-Meng Tan, Dr. Mansoor Amiji, Dr. Sandip Tiwari 
A-119 ENDANGERED SPECIES IN IOWA 
Emily Heikes, Kelsie Kronmiller, Mr. David Gossman 
A-133 USING BIOLUMINESCENCE TO DEMONSTRATE REAL TIME RECOVERY OF 
BETA CELLS 
Michelle Blomgren, Dr. Anita Chong, Dr. David Lee 
1 2 : 5 5 - 1 : 1 0 
A-135 
A-147 
A-149 
Academic Pit 
A-138 
B-110 
B-116 
B-133 
D-101 
D-103 
D-107 
D-110 
Kids Institute 
E-115 
E-121 
USING A DILEPTON ANALYSIS TO DETECT SUPERSYMMETRY AT CDF AT 
FERMILAB 
Susan Dittmer, Dr. Jane Nachtman 
GAIT IRREGULARITIES IN STROKE PATIENTS 
Neel Pancholi, Dr. Yasin Dhaher 
THE QUEST FOR COOLING VIA THE INVERSE-NOTTINGHAM EFFECT 
Kevin Tao, Dr. Heinz Busta, Dr. Alan Feinerman 
THE BEAR AND THE DRAGON: A HISTORY AND ANALYSIS OF 
RUSSIAN-CHINESE RELATIONS 
Eunho (Joyce) Ann, Dr. Richard Hellie 
FLAVORS OF BRAZIL 
Cristal Garcia, Mr. Fred Fleischbein 
THE EFFECTS OF IL-2 ON MAPK 
Neil W. Halmagyi, Heena K. Mutha, Dr. Donald Dosch 
QUANTUM CASCADE LASERS GROWN BY GAS-SOURCE MOLECULAR BEAM 
EPITAXY 
Roshan Choxi, Dr. Steve Slivken 
WE SEE DEAD PEOPLE: ANALYSES OF HUMAN SKELETAL REMAINS FROM 
THE BIOLOGICAL ANTHROPOLOGY LAB AT LOYOLA UNIVERSITY CHICAGO 
Jessica Bubert, Serena Gountanis, Dr. Anne Grauer 
A BUSINESS VENTURE INTO POPULARIZING THE GAME OF GO 
Ryan Yuan Wang, Richard Zhang, Mr. Nick Scholtes 
THE LINCOLN PARK ZOO SOUTH POND PROJECT 
Kathleen M.Barnes, Claire Herdeman, Micah Kanters, Brittany L. Oleson, 
Mr. John Thompson 
THE HOME OF WHICH BRAVE? THE INDIAN STRUGGLE FOR SURVIVAL FROM 
THE WAR OF 1812 TO THE BLACK HAWK WAR 
Natnari N. Linwong, Dr. Claiborne Skinner 
IMSA ON WHEELS ONLINE: TO THE WORLD WIDE WEB 
Terry X. Tao, Ms. Michelle Kolar 
THE EFFECT OF DIET AND EXERCISE ON THE LIFE OF AN HIV/AIDS PATIENT 
Matthew Norton, Christine Padilla, Michelle Yu, Mr. John Martin 
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1:20-1:35 
A-117 RIVER PARK: A MIXED-USE COMMERCIAL AND RESIDENTIAL DEVELOPMENT 
Chantel Liggett, Samuel J. McWilliams, Mr. Steven Vasilion 
A-119 ARCHEOLOGICAL INVESTIGATION OF A HISTORICAL SETTLEMENT SITE ON 
HIDDEN BLUFFS FARM IN JACKSON COUNTY, IOWA 
Mary Kobs, Mr. David Gossman 
A-133 THE EFFECT OF OBESITY/HYPERINSULINEMIA ON PITUITARY GLAND 
PROLACTIN GENE EXPRESSION 
Amaris Galea-Orbe, Dr. Rhonda Kineman 
A-135 IN VITRO RESPONSE OF OLIGODENDROCYTE PROGENITOR CELLS TO 
STROMAL-DERIVED FACTOR 
Thomas J. Mullins, Wang (Jennifer) Zhan, Dr. Richard J. Miller, Dr. Divakar S. Mithal 
A-147 CHANGES IN SPEECH PRODUCTION IN A PRELINGUALLY DEAFENED ADULT 
COCHLEAR IMPLANT USER 
Arth K. Srivastava, Dr. Patrick Wong 
A-149 INVESTIGATION OF JADEITE AND NEPHRITE THROUGH OPTICAL 
COHERENCE TOMOGRAPHY 
Rupal Kamdar, Dr. William Ellingson 
Academic Pit BUILDING A REFUGEE PROGRAM FOR THE CHICAGO WOMEN'S AIDS 
A-138 PROJECT 
Bansi N. Shah, Mrs. Caroline Rapando 
B-110 A MODEL FOR MUSCLE PROPERTIES BASED UPON FIBER MEASUREMENTS 
Chelsey E. Bayer, Dr. Charles Heckman 
B-116 THE EFFECTS OF DOPAMINE, ETICLOPRIDE, AND QUINPIROLE ON CELL 
GROWTH AND MAPK SYNTHESIS 
Jennifer M. Jones, Dr. Donald Dosch 
B-133 SPECIFICITY OF MONOCLONAL ANTIBODIES TOWARDS ADDL DETECTION 
BY WESTERN BLOT 
Krishnan Warrior, Dr. William Klein 
D-101 THE IMPACT OF MUSIC THERAPY ON PHYSIOLOGICAL PARAMETERS OF 
CHILDREN IN PALLIATIVE CARE PROGRAMS 
Audra A. Kramer, Ms. Liz Douglass, Dr. Ileana Leyva 
D-103 BEYOND VISION: AN INVESTIGATION IN HIGH-SPEED AND STROBOSCOPIC 
PHOTOGRAPHY 
Quinn F. Burke-Anderson, Dr. John Eggebrecht, Mr. Clay Sewell 
D-107 THE ART OF THE ENGINEERING AND SALES OF PNEUMATICS AT FESTO 
CORPORATION 
Theodore Yeh, Mr. Christopher Noble 
D-110 STUDENT LEADERSHIP AND CIVIC RESPONSIBILITY 
Codi L. Kuhlemeier, Michael R. Razim, Dr. Robert Hernandez 
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1:20-1:35 
Kids Institute 
E-115 
IMSA ON WHEELS: AMAZING MAGNETISM 
Qi-Yuan Gou, Kevin Salarda, Ms. Michelle Kolar 
E-121 CONSTRUCTION OF MODEL OTTAWA RIVER ALGONQUIN BIRCHBARK 
CANOE 
MengFei S. Yin, Dr. Claiborne Skinner 
1:45-2:00 
A-117 
A-119 
A-133 
A-135 
A-147 
A-149 
Academic Pit 
A-138 
B-110 
B-116 
B-133 
INVESTIGATING THE ROLE OF MICROGLIA IN NEURONAL EXCITABILITY AND 
DEGENERATION 
Yi-Meng Tan, Dr. Sookyong Koh 
DEPLETION OF BRCA2 IN HUMAN MAMMARY EPITHELIAL CELLS LEADS TO 
EPITHELIAL-MESENCHYMAL TRANSITION (EMT) 
Cristina Thomas, Dr. Qingshen Gao 
DEVELOPMENT AND ANALYSIS OF NOVEL COHERENT X-RAY IMAGING 
METHODS FOR CHARACTERIZING ATHEROSCLEROTIC PLAQUE 
MICROSTRUCTURE 
Young Hong Ip, Dr. Mark Anastasio 
SENSITIVITY OF MELANOMA TO HERPES SIMPLEX VIRUS AS A FUNCTION OF 
EXTRACELLULAR MATRIX AND TUMOR INVASIVENESS 
Jenny Zhao, Dr. Tibor Valyi-Nagy 
LYSOPHOSPHATIDYLCHOLINE REGULATES NEUTROPHIL ADHESION 
THROUGH A MECHANOSENSITIVE CHANNEL 
Lilly Zhu, Dr. Alan Leff, Dr. Xiangdong Zhu 
BUILDING ARTIFICIAL CELLS FROM THE GROUND UP 
Albert Ho, Dr. Fouzi Mouffouk 
CORRELATIONS BETWEEN PERSONALITY AND RESPONSES TO ACUTE 
SOCIAL STRES 
Meng Kang, Dr. Harriet de Wit 
SCANNING THE MINOS FAR DETECTOR RESULTS FOR ROCK MUONS 
Sarah Schwarzentraub, Dr. Maury Goodman 
CEO ABSTRACT 
Jasmine Coleman, Mr. Nick Scholtes 
THE INJECTION OF BONE MARROW-DERIVED STEM CELLS INTO 
DYSTROPHIC MICE 
Aurash Mohaimani, Dr. Elizabeth McNally, Dr. Gregory Q Wallace 
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1 : 4 5 - 2 : 0 0 
D-101 
D-103 
D-107 
D-110 
Kids Institute 
E-115 
E-121 
PRELIMINARY STUDY OF POTASSIUM SILICATE EFFECTS ON SEED 
GERMINATION, PLANT GROWTH AND DEVELOPMENT OF MARIGOLDS LADY 
FIRST' AND ARABIDOPSIS 'COLUMBIA' AND TURK LAKE' 
Rakesh Gadde, Dr. Abbas Shirazi 
LOOKING TO THE STARS: OBSERVATORIES AND IMSA 
Heather Hoff, Dr. John Eggebrecht, Ms. Laura Nickerson, Ms. Audrey Wells 
BIOLOGICALLY FUNCTIONALIZED NANOTUNNELS ON FERROELECTRIC 
LEAD ZIRCONIUM TITANATE SURFACES 
Michael Kuo, William C. Pan, Dr. Leonidas Ocola 
W-INQ RADIO 
Elise Marifian, Ms. Peg Cain 
IMSA ON WHEELS: AMAZING MAGNETISM 
Qi-Yuan Gou, Kevin Salarda, Ms. Michelle Kolar 
RECOGNITION OF MUSICAL STRUCTURES USING RECURRENCE 
QUANTIFICATION ANALYSIS 
Sean Clarke, Dr. Charles Webber 
2 : 1 0 - 2 : 2 5 
A-117 
A-119 
A-133 
A-135 
A-147 
A-149 
Academic Pit 
A-138 
B-110 
SATISFYING EVERYONE: 
MAKING SURE A CERTAIN AGE GROUP ISN'T LEFT OUT OF AN URBAN PLAN 
Chantel Liggett, Ms. Britta McKenna 
ESSENTIAL ROLE OF CENTROBIN IN NUCLEAR INTEGRITY 
Kathy Huang, Dr. Qingshen Gao 
LASER-BASED VELOCITY MEASUREMENT SYSTEM FOR DIRECT IMPACT 
EXPERIMENTS 
Hemal Patel, Dr. Murat Vural 
INTERACTION OF ANTIMICROBIAL PEPTIDE PROTEGRIN-1 WITH SOLID 
SUPPORTED MEMBRANES 
Yishan Cheng, Mr. Yuji Ishitsuka, Mr. Kinlok Lam, Dr. Ka Yee Lee 
CATHODE COATING USING THE ELECTROSTATIC SPRAY DEPOSITION 
MECHANISM 
Brittany Rucker, Dr. Herek Clack 
WHO WANTS A KNOCK-OUT: THE IMPORTANCE OF THE IDENTIFICATION OF 
EGR-1 SUPPRESSED MICE IN FIBROSIS RESEARCH 
Victor Liou, Ms. Denisa Melichian, Dr. John Varga 
CHARTER SCHOOLS: FILLING THE HOLE LEFT BY TRADITIONAL PUBLIC 
EDUCATION? 
Yingjia Wang, Dr. Sally Ewing 
STUDY OF SENSITIVITIES FOR PROPOSED NEUTRINO OSCILLATION 
EXPERIMENTS 
John C. Forbes, Dr. Maury Goodman 
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2:10-2:25 
B-116 THE WEB DEVELOPMENT AND IT DEPARTMENTS OF THE TALENT COMPANY 
Michael Ross Mclnerney, Adam Matthew Novak, Mr. Nick Scholtes 
B-133 EXPERIMENTATION WITH GRANULAR MATERIALS 
Temi-tope Okubadejo, Dr. Nick Pohlman 
D-101 MODELING OF X-RAY SCATTERING FROM 2D NANOCRYSTALLINE FILMS 
Nora Xu, Dr. Jin Wang 
D-103 BAGPIPES IN STEREO: A BRIEF HISTORY OF SCOTTISH MUSIC 
Sara S. Goek, Dr. Claiborne Skinner 
D-107 SOLVING HEAT TRANSFER PROBLEMS WITH COMPUTATIONAL TOOLS: 
FINITE VOLUME METHOD 
Yangxuan Gao, Dr. Andreas A. Linninger, Dr. Michalis Xenos 
D-110 EFFECT OF TELEVISION VIEWING ON SENSORY-SPECIFIC SATIETY 
Amanda Hayes, Angela Kao, John Li, Dr. Alan Hirsch 
Kids Institute SCIENCE EXPLORERS: THE SEARCH FOR THE GUILTY PATHOGEN 
E-115 Claudia Kim, Ms. Kit Pfeifer 
E-121 AN ANALYSIS OF BOTANICAL ART IN TERMS OF SCIENTIFIC, ARTISTIC, AND 
TECHNICAL VALUE 
Bryan Richard Denig, Louis Miles Knapp, Jagannath (Sam) S Nayak, 
Mr. Steve Leonard 
2:35 - 2:50 
A-117 
A-119 
A-133 
A-135 
A-147 
A-149 
Academic Pit 
A-138 
POINT OF VIEW AND TONE IN FICTION 
Kimberly Parker, Ms. Audrey Wells 
BIOTIC INDICES: UTILIZATION AND INTERPRETATION OF THE MCI AND IBI 
RESULTS OF THE BIG ROCK CREEK WATERSHED 
Ashley Medina, Mr. Roger Klocek 
THE USE OF THE TALAIRACH COORDINATE SYSTEM IN ANALYZING BRAIN 
ACTIVATION DURING MOTOR TASKS 
Ivy Abraham, Dr. Daniel Corcos, Dr. David Vaillancourt 
STUDY OF THE CELL MEMBRANE USING GIANT UNILAMELLAR VESICLES 
Nirav Patel, Mr. Yuji Ishitsuka 
THE SIGNALING PATHWAY OF GSK3B 
Emilie T. Yeh, Dr. Robert Dettman 
CLONING OF THE 7.10 PGEMT LIGHT CHAIN 
Mickal Haile, Dr. Anne Rowley 
THE POLITICAL IMPLICATIONS OF HISPANIC VOTER DEMOGRAPHICS IN 
CHICAGO 
Manuel Perez, Dr. Juan Andrade Jr., Mr. Marcos Popovich 
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2:35 - 2:50 
B-110 RECONSTRUCTING BIOLOGICAL DATA WITH THE MPU IMPLICIT COMPUTER 
PROGRAM 
David K. Grunberg, Mr. llya Braude, Dr. David Breen 
B-116 ENGINEERING DEPARTMENT OF TALENT INC. 
Beverly A. Fitzpatrick, Mr. Nick Scholtes 
D-101 TRANSCRIPTIONAL REGULATION AND GENE EXPRESSION IN EOSINOPHILS 
DURING AN ALLERGIC REACTION 
Tulsi Roy, Dr. Kalyanasundaram Ramaswamy 
D-103 BAGPIPES IN STEREO: A BRIEF HISTORY OF SCOTTISH MUSIC 
Sara S. Goek, Dr. Claiborne Skinner 
D-107 MAKING A REALISTIC MODEL OF AN INTERNEURON FROM THE CA1 REGION 
OF THE HIPPOCAMPUS 
Vinay Venugopal, Dr. Nelson Spruston 
D-110 EFFECTS OF AROMA ON AMATEUR TEN-PIN BOWLING PERFORMANCE 
Michael Choe, Yi Lu, Dr. Alan Hirsch 
Kids Institute THE EFFECT OF COMMON BEVERAGES ON DENTAL CERAMICS 
E-115 Ijeoma Omelogu, Dr. James Drummond 
E-121 CHARACTERIZATION OF THIN ALUMINUM OXIDE FILMS DEPOSITED USING 
ATOMIC LAYER CHEMICAL VAPOR DEPOSITION (ALCVD) 
Hon Lung Chu, Mr. Manish Singh, Dr. Christos Takoudis 
Lecture Hall THE DISCOVERY OF SELF THROUGH THE STUDY OF EVOLVING SYSTEMS 
Min Chen, Soumya Gogula, Chad Stevens, Mr. Michael Ososky 
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THE USE OF THE TALAIRACH COORDINATE SYSTEM IN ANALYZING BRAIN ACTIVATION 
DURING MOTOR TASKS 
Presenter(s) 
Ivy Abraham, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Daniel Corcos, University of Illinois at Chicago 
Dr. David Vaillancourt, University of Illinois at Chicago 
Studies .of neurological disorders such as Parkinson's disease use brain imaging software to quantify 
blood flow changes during motor and cognitive tasks. The most common method is to transform the brain 
images into Talairach coordinates. The purpose of this study was to determine the accuracy of the 
Talairach method in the basal ganglia by analyzing subjects' brains on the raw echo-planar image (EPI) 
and following transformation of the EPI to Talairach space during a motor task. Using AFNI software, 
anatomical brains (N=13) were transformed into Talairach space. Next, the EPIs were transferred to 
Talairach space. Regions of interest (ROI) were drawn for the left and right putamen and globus pallidus 
for each of the 13 subjects' raw EPI and Talairach transformed EPI. Percent signal change was 
quantified using the ROI drawings. The percent signal change values from the raw EPIs for each subject 
and condition were plotted against those determined using the Talairach transformed data, and the slope, 
y-intercept, and RA2 value were determined. The best fit lines for the left and right putamen had a slope of 
about one, signifying that the more time efficient Talairach method yielded results as accurate as those 
acquired by the use of the more detailed method. 
DETECTION OF MUONS USING SCINTILLATOR DETECTORS 
Presenter(s) 
Vihas Abraham, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Mark Adams, University of Illinois at Chicago 
The research is an effort to derive the origination of cosmic rays. Scintillation detectors, using electronics 
developed by Fermi National Accelerator Laboratory, are used to count the number of muons showering 
in a particular area. From the precise timing data collected, it is possible to "point" to the direction of 
where the cosmic ray hit the atmosphere by matching the muons that hit the detector at the same time. 
Some of the hits that occur at the same time are due to randomness/chance, and are understood using 
timing measurements with 1ns resolution. The reason other schools/universities conduct the same 
experiment we are conducting, is to be sensitive to very high energy showers. Our data is then posted 
onto a website, where we can compare and analyze each others data. If there is a detection of muons at 
the same time at two different locations, then we can know that it originates from the same cosmic ray. 
With data like this, it will be possible to more accurately reconstruct the direction of the cosmic ray. 
Detectors were successfully commissioned and calibrated at the Illinois Mathematics and Science 
Academy by November. Two sets of data from our school have been posted onto the website. More 
data from IMSA will be posted in the future. However, the conclusion to this research will take years of 
data. This is because the highest energy showers are very rare. Cosmic rays that cause these highest 
energy showers, however, don't get bent appreciably by the galaxy's magnetic field; so we may be able to 
accurately pinpoint the original source of the cosmic ray. 
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THE BEAR AND THE DRAGON: A HISTORY AND ANALYSIS OF RUSSIAN-CHINESE RELATIONS 
Presenter(s) 
Eunho (Joyce) Ahn, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Richard Hellie, University of Chicago 
Russia and its southern neighbor China share a long history, which stretches over eight centuries. In an 
odd position between being European and being Asian, Russia has grown into a country of great power, 
history, and tragedy. China, in a style very similar to Russia, has reflected and refracted ideas 
propositioned and tried by Russia. And yet each country has maintained its own unique character. The 
over two thousand mile long border between these two countries is a place not unused to dispute. From 
their first contact in 1206 to current day, Russia and China have seen both calm harmony and fierce 
friction. My mentorship examined these areas of contact and conflict. I sought to form a distinctive and 
definitive view of the past and future relations between Russia and China. As two great powers in both 
political and economic arenas, together Russia and China have the possibility of achieving great things. 
Separate and at odds, however, they could prove to be detrimental to the state of our world. 
SIGNAL PROCESSING BY PHYSICALLY-COUPLED NANOMAGNETS 
Presenter(s) 
James Almblade, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Vitali Metlushko, Argonne National Laboratory 
Metal-oxide semiconductor field effect transistors (MOSFETs) are very prevalent in today's technology. 
Complementary metal-oxide semiconductors (CMOS) have the dominant place in technology today, due 
to its ability for low power dissipation and capability of high density manufacturing. It is used in logic 
gates and memory circuits. CMOS devices tend to operate with two different kinds of complementary 
circuits, the NMOS and the PMOS. Despite its advantages of low power dissipation, compact size, and 
advanced research, there are disadvantages that a magnetic system can over come which have 
important properties. 
In my work I consider an alternative approach based on closely-packed arrays of nanomagnets. The 
results of systematic characterization of magnetic patterns inside the coupled magnetic ring elements will 
be presented. 
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INCREASE OF MHC-I PRODUCTION WITH INTERFERONS 
Presenter(s) 
Kavin A. Arasi, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Judith Scheppler, Illinois Mathematics and Science Academy 
Dr. Susan Styer, Illinois Mathematics and Science Academy 
MHC-I (major histocompatibility complex) proteins display antigens made by a cell and are used to mount 
an immune response. The purpose of this Inquiry is to determine if interferons (IFN), a type of cytokine, 
increase production of MHC-I in CEM cells. Cytokines, which are produced by T-helper cells, act as 
messengers and send signals to cell to produce more MHC-I and thus potentially enhance the immune 
response. For this experiment, RNA was isolated from CEM cells that were growing in log phase. After 
confirmation that RNA had been successfully isolated via gel electrophoresis, samples of RNA underwent 
RT-PCR (reverse transcriptase-polymerase chain reaction) to amplify and quantify the RNA. Success of 
RT-PCR was determined by gel electrophoresis. Once RT-PCR is optimized for MHC-I mRNA, the effect 
of IFN's on MHC-I mRNA production in CEM cells will be determined by the intensity of the bands on the 
gel. 
NOVEL GLYCOBIOLOGY-BASED GENE THERAPY OF BRAIN TUMORS 
Presenter(s) 
Cici Bai, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Roger A. Kroes, Northwestern University 
Glioblastoma multiforme (GBMs) are highly invasive, high grade astrocytomas that constitute 23% of all 
primary brain tumors. Current therapies for GBMs, including surgery, chemotherapy, and radiation, are 
ineffective. Thus more efficacious therapeutic strategies still need to be developed. Altered cell surface 
glycosylation has been correlated to cancer cell invasivity and metastasis. Previous studies have shown 
that manipulating glycosyltransferase and/or glycosylhydrolase gene expression alters aberrant cell 
surface glycosylation patterns found in glioma cells, and profoundly affects tumor formation in animal 
models. Using custom fabricated microarrays containing all of the cloned human glycobiology-related 
genes, a panel of differentially expressed glyco-genes in human brain tumor specimens and glioma cell 
lines was identified. Among these was the gene encoding human sialyltransferase 7E (hSIAT7E). I 
created a novel gene therapy reagent by cloning the protein coding region of the hSIAT7E cDNA. I then 
introduced and stably integrated hSIAT7E into the genomic DNA of multiple clones of the parental U373 
glioma cells. I have examined the expression of hSIAT7E in these clones and am currently evaluating the 
effects of modulating the expression of the gene on the invasivity of these clones. The ultimate goal is the 
development of a novel adenoviral-based gene therapy for GBM patients. 
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CRASH!!!! ORBITAL INSTABILITY OF ASTEROID 21238 AND THE CHAOS/RESONANCES IN THE 
SURROUNDING NEIGHBORHOOD 
Presenter(s) 
Grant L. Barbosa, Illinois Mathematics and Science Academy 
Emily J. Breckenfelder, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Geza Gyuk, Adler Planetarium 
Dr. Mark Hammergren, Adler Planetarium 
Asteroid 21238 has a rare spectrum identifying it as a basaltic asteroid. Magna and Vesta were the only 
two confirmed independent basaltic asteroids. The location of 21238 in the outer main belt suggests that 
it developed independently of Vesta. The asteroid belt is filled with resonances, which can change the 
orbital paths of asteroids. Therefore it is possible that the two asteroids were connected at some point in 
the past. 
Using the SWIFT program, a long-term integration of the orbit was conducted. By integrating the orbit, 
the results allow investigating into the plausibility of the orbit of asteroid 21238 being drastically altered. 
The initial integration shows that the asteroid is stable for over two billion years, but if a resonance were 
to be close to asteroid 21238, confidence in the orbital stability would be substantially less. 
A second type of integration was run to address this issue. A large number of test particles represented 
asteroids with varying eccentricities and semi-major axes. The results from these integrations revealed a 
bevy of resonances, however none were close enough to asteroid 21238 to likely alter its orbit. 
Although it seems that asteroid 21238 is stable, neither integrations took into account the Yarkosky 
Effect. The Yarkosky Effect slowly perturbs the orbital path of asteroids. This effect could influence the 
orbit over the long term although the effect seems minimal in the short term. Beyond this, resonances 
could alter the orbit in unforeseen ways. Future integrations will take into account the effect of Yarkosky 
and resonances. 
THE LINCOLN PARK ZOO SOUTH POND PROJECT 
Presenter(s) 
Kathleen M. Barnes, Illinois Mathematics and Science Academy 
Claire Herdeman, Illinois Mathematics and Science Academy 
Micah Kanters, Illinois Mathematics and Science Academy 
Brittany L. Oleson, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. John Thompson, Illinois Mathematics and Science Academy 
The Lincoln Park Zoo South Pond Project began with collaboration between the Chicago Park District and 
Lincoln Park Zoo (LPZ) in an effort to determine the best course of action for redesigning South Pond and 
establishing a model for teaching inquiry-based learning for area schools. It is expected to be a five-year 
project, culminating in reconstructing South Pond and creating a database of baseline biological 
information on the original pond. LPZ also intends South Pond to become a more active learning site; zoo 
programs will be modified based on this pilot study. LPZ invited IMSA to join the project in spring of 2004. 
Last year, the team developed an experimental design and acquired and tested a variety of aquatic 
monitoring equipment. Many issues have been resolved, allowing the researchers to collect data in the 
most effective and reliable manner. Sampling sites on the pond perimeter and a GPS grid for sampling 
across the pond were also developed. Biological (benthic, bacterial, plankton and vertebrate populations), 
chemical (turbidity, dissolved oxygen, and mineral concentrations) and morphology surveys are being 
conducted. Studies on human impact and visitation are also being carried out. 
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A MODEL FOR MUSCLE PROPERTIES BASED UPON FIBER MEASUREMENTS 
Presenter(s) 
Chelsey E. Bayer, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Charles Heckman, Northwestern University Medical Center 
While some facets of skeletal musculature have been explored at length, including general anatomy, 
fascicle length in relation to maximum muscle force, and fascicle pinnation angles, little is known about 
the properties of the smaller muscle fibers and their possible relation to muscle properties. The lengths 
of muscle fibers within the fascicles may relate to the force, stiffness, or other attributes of the muscle. To 
date, exact and comprehensive measurements of muscle fiber lengths are not available to researchers. 
By focusing on building an extensive collection of original data about muscle fiber length and location, 
pinnation angles, and sarcomere length for a variety of feline muscles, steps can be taken to construct a 
better model for muscle function. 
TOP QUARK PRODUCTION AND DECAY AS A PROBE OF NEW PHYSICS 
Presenter(s) 
Samuel Berger, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. Stephen Mrenna, Fermilab National Accelerator Laboratory 
The measurement of the properties of the top quark presents many challenges, and since the top quark 
cannot be observed directly, assumptions are made about how the top quark is produced and what it 
decays into. The current assumption is that the top quark behaves like lighter quarks. There is a 
possibility that this assumption is not entirely correct, and thus the goal of this project is to determine how 
experiments are affected by some aspects of this assumption. This is done using a computer program 
called Pythia, which can produce a simulation of experimental results based on physics assumptions. By 
changing the assumptions, Pythia was used to show what experiments should observe if the top quark 
behaves differently than expected. 
CONNECTIVITY IN RANDOM GRAPHS 
Presenter(s) 
Sujeeth Bharadwaj, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Ezra Getzler, Northwestern University 
Graphs are representations of relationships between objects. In a graph, objects are represented by 
vertices and the relationships are represented by edges. A graph is connected if there exists a path 
between any two vertices a and b in the graph. The ratio of connected graphs to all graphs with n 
vertices increases with n. Although this problem was explored in the fifties by Erdos and Renyi, we 
explored how these ratios can be estimated using a computer program. Since computers iterate through 
all possibilities, this method becomes time-consuming for larger values of n. Therefore, I will also explain 
how to arrive at an explicit formula to calculate this ratio. 
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USING BIOLUMINESCENCE TO DEMONSTRATE REAL TIME RECOVERY OF BETA CELLS 
Presenter(s) 
Michelle Blomgren, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Anita Chong, University of Chicago 
Dr. David Lee, University of Chicago 
Type 1 Diabetes is an autoimmune disease which causes the loss of beta cell mass and ceases the 
pancreas's ability to produce enough insulin to maintain normal blood sugars. Streptozotocin, a drug 
which selectively destroys islet cells, can be used to create a model for beta cell mass loss. By using a 
transgenic mouse with the luciferase gene inserted after the insulin promoter, we can track beta cell mass 
in vivo by detecting bioillumescence signaling. It has been previously demonstrated that islet cells are 
capable of recovering or regenerating under the correct conditions. This research uses the transgenic 
mouse in hopes to demonstrate the real time recovery/regeneration of islet cells following their 
injury/destruction after STZ treatment. 
THE IMPACT OF THE USE OF THE COLLABORATORY AS A CLASSROOM RESOURCE AT IMSA 
Presenter(s) 
Lauren C. Bogdan, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. James Gerry, Illinois Mathematics and Science Academy 
Mr. John Thompson, Illinois Mathematics and Science Academy 
The Collaboratory is one among many means of sharing thoughts, work, and resources within a learning 
community, offering a whole new level of communication between students and teachers. We would like 
to discover if students prefer working through the Collaboratory, if the students believe they are benefiting 
from this kind of interaction, and if it is an effective way of furthering the students' learning. What we 
planned to do was conduct several surveys (using the Col laboratory's Survey Studio) of classes which 
implemented the Collaboratory in its coursework. We focused our initial study on IMSA's Science, 
Society, and the Future course's use of the Collaboratory for thinking logs. Students responded to a 
question related to a given problem (the course implements problem-based learning), and then 
commenting back and forth between the teacher and student furthered the discussion. In addition to this 
we have created a rubric for an evaluation of sample thinking logs from before and after the use of the 
Collaboratory. Our analysis of the results of our study is based on the three points we set out to discover, 
each of which can be associated with questions within the survey further supported by application of the 
rubric. 
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EDUCATION IN THE GERMAN REFORMATION 
Presenter(s) 
Emily J. Breckenfelder, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Lee Eysturlid, Illinois Mathematics and Science Academy 
Luther's reformation began as a religious movement; however, as it gained popularity, the new religion's 
scope expanded to confront more secular, rather than theological, issues. The close link between the 
Catholic Church and the governments needed to be replaced. The masses needed to be comforted from 
the shock of change. This social reformation affected all aspects of society, including education. 
Since most parents were not to provide an adequate education, local governments and the Lutheran 
church took control of education. By the 1530's the government was using political force to ensure school 
attendance. A public primary and secondary school system, aimed at picking out talented boys was built. 
By the 1560s and 1570s the integrated school system was completed. Documents such as 
Schulordnungen regulated teaching and learning. 
Within the curriculum, grammar was central because of its strict rules and emphasis on drills and 
memorization. Students memorized the Catechism, passages from the Bible and moral teachings while 
learning to read and write. These schools aimed at indoctrinating the young with a sense of morals and 
virtues. The question remains: how did these new evangelical schools affect learning and education? 
THE CATHOLIC FAITH IN LITERATURE: SPIRITUAL AUTOBIOGRAPHY 
Presenter(s) 
Everett Brokaw, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Mark Bosco, Loyola University Chicago 
Catholic spiritual autobiographies were analyzed and compared in order to discover overarching trends 
and key methodologies. The scope of the research was to discover the variety of ways which are used in 
expressing the personal narrative of the individual's relationship with God in light of Roman Catholicism's 
tradition. In conjunction with reading numerous published autobiographies, the class discussion and work 
from The Catholic Literary Imagination served as an opportunity to supplement the methods manual 
formulated with interactive lecture on the Catholic imagination in literature. The sole utilization of Catholic 
authors served to show.the varying and imaginative differences between Catholics throughout the 
Christian era. A focus was placed on modern and contemporary literature, and writing of authors of both 
genders were analyzed to show the differing discourses between women and men in their constructions 
of spiritual autobiographies. Summarizing the methods and critical components of the Catholic spiritual 
autobiography, a manual was then created by which one may record one's own journey to Christ in the 
larger frame of Catholic literature. 
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WE SEE DEAD PEOPLE: ANALYSES OF HUMAN SKELETAL REMAINS FROM THE BIOLOGICAL 
ANTHROPOLOGY LAB AT LOYOLA UNIVERSITY CHICAGO 
Presenter(s) 
Jessica Bubert, Illinois Mathematics and Science Academy 
Serena Gountanis, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Anne Grauer, Loyola University 
The field of biological anthropology often requires a great deal of understanding about the human 
skeleton and its function. The goal of this project was to acquire knowledge of techniques used by 
biological anthropologists to identify ancestry, age-at-death, and sex of individuals through the analysis of 
human skeletal material. This knowledge would then be used to anatomically identify human skeletal 
fragments and create a database of all fragments used in the teaching collection at Loyola University 
Chicago. Clinical specimens would also be evaluated for age-at-death, sex, and ancestry in an effort to 
supplement the database for student use. In total during the course of this mentorship, over 600 skeletal 
fragments were identified and logged into the database, and four clinical specimens were evaluated. This 
database will be made available to and utilized by novice and advanced students taking courses at 
Loyola University Chicago and working in the LUC Biological Anthropology Laboratory. 
BEYOND VISION: AN INVESTIGATION IN HIGH-SPEED AND STROBOSCOPIC PHOTOGRAPHY 
Presenter(s) 
Quinn F. Burke-Anderson, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. John Eggebrecht, Illinois Mathematics and Science Academy 
Mr. Clay Sewell, Illinois Mathematics and Science Academy 
Fifty years ago, Dr. Harold Edgerton of MIT revolutionized the photo industry through his developments in 
stroboscopic and high-speed photography. These methods are scientifically significant as a result of their 
distinct abilities to record motion and "freeze" time, respectively. Through the lens of a high-speed 
camera, previously uneventful phenomena (such as a water droplet colliding with a solid surface) become 
almost explosive. What can we learn about the physical world around us through the use of these 
photographic methods? This is what I'm trying to figure out. 
Stroboscopic photography is incredibly useful in recording motion over a time interval. As a result, this 
method is ideal for creating visual evidence to support many different subjects in physics (gravity and 
ballistics). High-speed photography, on the other hand, is useful for recording events that happen too 
quickly for our eyes to detect. What exactly happens at the instant when a tennis racket contacts a ball? 
Through the use of laser and audio triggering systems I have produced images that are both scientifically 
meaningful as well as aesthetically pleasing. 
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PET HEALTH INSURANCE, INC. 
Presenter(s) 
Jung Cha, Illinois Mathematics and Science Academy 
Advisor(s) 
Mr. Nick Scholtes, Illinois Mathematics and Science Academy 
In the United States, almost 75 percent of the population has some form of health insurance. But of more 
than 60 million pet dogs, in the U.S., health insurance is almost unheard of. Owning a dog or multiple 
dogs may cost an arm and a leg, but we do everything we can to ensure that our best friend stays in 
perfect health. As medical technology in animal health increase, so will the cost of the trip to the 
veterinarian's office. Therefore, there is an increase in demand of the near non-existent animal insurance 
industry. My company, Pet Health Insurance, Inc. will hope to capture that market. In this presentation, I 
will explain ways in which more pet owners will buy insurance for their beloved pets. Top veterinarians 
that make up the staff will look at each individual pet and determine the necessary fee. Our customers will 
have the chance to visit our animal-friendly facilities that provides training, in addition to large coverage 
on hospital visits. There are a few other health insurance companies offered to pets, but none can 
compare to the services and the cost provided by Phi, Inc. 
OBSERVATIONS OF THE PROPAGATION OF FRACTURES IN AQUEOUS SOLUTIONS OF FROZEN 
CELLULOSE, GRAPHENE OXIDE, AND PURIFIED WATER 
Presenter(s) 
Kevin Chang, Illinois Mathematics and Science Academy 
Rae Shih, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Rod Ruoff, Northwestern University 
Our investigation of the mechanical fracture properties of ice have led us to create ice cubes using a 
concentration of 0.14 g/L of the hydroxyalkyl ether of cellulose hydroxypropylcellulose (HPC) which has a 
molecular weight of 80,000 D. The presence of these particles was hypothesized to potentially strengthen 
ice; when cracks form, they could conceivably be blunted by the presence of nanoparticles such as of 
cellulose or graphene oxide (GO nanosheets), which is derived from graphite oxide by creating a colloidal 
dispersion in H20. However, preliminary testing showed that the ice cubes with HPC are not noticeably 
stronger. After freezing the water with and without nanoparticles (GO or HPC), we conducted 
experiments with a hammer and chisel to determine qualitatively if the presence of cellulose strengthens 
ice. Toughness was analyzed by tapping the ice cubes with (and without, i.e., pure frozen H20) 
embedded nanoparticles, throwing the sample (observing the change from application of a mechanical 
impulse), and examining the resistance to the propagation of cracks. Future experiments may address 
such questions as: do cellulose chains and GO nanosheets phase segregate upon freezing, or do they 
seem to remain highly dispersed? What does fracture toughness mean, and how are experiments done to 
measure it? What are the applications of this science if the strength of such ice samples was significantly 
increased relative to pure ice? 
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INVESTIGATING THE CAUSE OF ALZHEIMER'S DISEASE THROUGH AMYLOID-BETA PEPTIDE 
INSERTION INTO LIPID MONOLAYERS 
Presenter(s) 
Stephanie Chang, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Eva Chi, University of Chicago 
Dr. Ka Yee C. Lee, University of Chicago 
Alzheimer's disease (AD) is a neurodegenerative condition characterized by the deposition of 
neurofibrillary tangles and amyloid-beta (A3) plaques in the brain. The association between the peptide 
Ap and neuronal cell death observed in AD is not well understood. Previous studies suggest that 
oligomeric Ap has greater neurotoxicity than either the monomeric form (seen in healthy brains) or the 
completely misfolded and aggregated form (observed in Ap plaques). 
Our research took a biophysical approach toward the investigation of this phenomenon. We hypothesize 
that amyloid-beta exerts neurotoxicity primarily through its adsorption onto, incorporation into, and 
disruption of cell membranes. Using a sensitive device called a Langmuir trough, we formed a model cell 
membrane composed of the phospholipid dimyristoyl phosphatidylcholine (DMPC). Our research 
documented Ap insertion of different association states into this lipid monolayer. Although preliminary 
results are inconclusive, completion of planned experiments will yield a comprehensive set of data for 
analysis. 
CHRONOTROPIC INCOMPETENCE IN SINGLE VENTRICLE PATIENTS 
Presenter(s) 
Mi (Amy) Chen, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Barbara Deal, Children's Memorial Hospital 
In the U.S, there are about 800,000-1 million adults with surgically repaired congenital heart disease; 
many of these survivors are developing life-threatening arrhythmias and necessitating further 
interventions. It is not clear why these patients have so many problems with arrhythmias. We attempted to 
analyze whether the abnormal heart rates are related to the inborn abnormality of heart structure, or the 
surgery that corrected the structural problem. 
Heart rates were recorded on continuous 24 hr recordings (Holter monitors) of 46 patients (29 males) 
before corrective surgery, mean age 3.0 years, and compared to the age-matched Holters of 46 patients 
(23 males) with structurally normal hearts (mean ages 3.1 years). The Normal children had mean heart 
rates of 104.26, max of 175.63, and min of 61.70 bpm, which were not significantly different than the 
results of patients with single ventricles (respectively, 100.28, 169.76, 62.15 bpm). These results show 
that the heart rates were similar between both groups, suggesting that the heart rate changes and the 
arrhythmias are due to the corrective operation rather than the inborn structural problem. This new 
research may help modify the corrective surgery with attempts to normalize the patients' heart rates, 
potentially reducing the cost and obligations for future operations and improving the quality of life for 
patients with operated congenital heart disease. 
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EXPLORATION OF THE 3-D ATOMIC STRUCTURE OF URIDYLATE KINASE IN ARCHAEOGLOBUS 
FULGIDUS USING THE TECHNIQUE OF X-RAY CRYSTALLOGRAPHY 
Presenter(s) 
Chaoran Chen, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Lisa Keefe, University of Chicago 
Archaeglobus fulgidus is an anaerobe that may be used in gathering and detoxifying metal; it is also 
known to cause corrosion in iron, steel, and gas processing systems. Uridylate kinase (UMP Kinase) is 
involved in the reaction ATP + UMP -» ADP + UDP, which occurs during de novo synthesis of pyrimidine 
nucleotides in archaeoglobes and bacteria and is essential to the survival of these organisms; however, 
the same reaction does not occur in humans. Therefore, this protein potentially could be used as an 
antimicrobial target. In this project, we sought to solve the 3-D atomic structure of UMP Kinase in 
Archaeoglobus fulgidus using the technique x-ray protein crystallography. The protein was brought to 
supersaturation using the hanging-drop method, forming thin needle crystals. After cryoprotecting the 
crystals, we mounted them onto the ID (insertion device) beamline, collected x-ray diffraction data, and 
we are attempting to solve the structure using molecular replacement. The resulting structure of UMP 
Kinase and its implications will be discussed. 
NUCLEAR IMAGING OF VULNERABLE PLAQUE: CONTRAST IMPROVEMENTS THROUGH MULTI-
LABELING OF NANOPARTICLES 
Presenter(s) 
Jason Chen, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Douglas Wagenaar, Siemens Medical Solutions 
Vulnerable plaque is now recognized as the major cause of acute cardiovascular events including sudden 
death in the population of at-risk but asymptomatic patients. Nuclear medicine can potentially localize and 
determine disease extent or response to treatment. Multi-labeling of nanoparticles, a molecular imaging 
technique, can improve contrast-to-noise ratio (CNR) and overcome the partial volume effect that afflicts 
conventional nuclear medicine. This research describes a mathematical model for CNR improvement 
using multi-labeling of nanoparticles. Applying the analysis to a simplified geometrical model yields a 
closed-form solution for the dependence of first-order CNR in a planar image on the number of atoms per 
interacting particle. Then a computer simulation is created, capable of providing an accurate estimation 
for more complicated geometries, particularly when taking advantage of a SPECT/CT dual modality 
scanner. Results from the simulation of the geometrical model agree with the closed-form solution for 
CNR. Finally, empirical results using cardiac torso phantom images verify the correctness of the CNR 
estimation method for small multi-labeling ratios. CNR increases supra-linearly with the number of 
radioactive atoms per molecule, indicating potential improvement in vulnerable plaque visibility through 
the use of high-payload nanoparticles. 
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THE DISCOVERY OF SELF THROUGH THE STUDY OF EVOLVING SYSTEMS 
Presenter(s) 
Min Chen, Illinois Mathematics and Science Academy 
Soumya Gogula, Illinois Mathematics and Science Academy 
Chad Stevens, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. Michael Ososky, Applied Computer Technology 
This mentorship focuses on humans in relation to the universe. Humans evolved from the constant 
evolution of genes, but memes—cultural growth—also play an important role in creating what we are like 
now. Technology, a product of memetic evolution, is changing at an exponential rate and it soon will be 
almost impossible to keep up with its growth. The purpose of our mentorship is to find patterns in the 
change of technology. One pattern that we have observed is the emergence of Artificial Intelligence. The 
continual increase in Al (and technology as a whole) overshadows genetic evolution. Through detailed 
discussion of nomenclatural books with our mentor, we have acknowledged the advancement in the 
coalescence between humans and Al. 
IDENTITY CONFIGURATIONS OF THE SANDPILE GROUP 
Presenter(s) 
William B. Chen, Illinois Mathematics and Science Academy 
Mentor(s) 
Professor Laszlo Babai, University of Chicago 
Mr. Travis Schedler, University of Chicago 
The abelian sandpile model on a connected graph yields a fjnite abelian group G of recurrent 
configurations that is closely related to the combinatorial Laplacian. We consider the identity configuration 
of the sandpile group on graphs with large edge multiplicities, called "thick" graphs. We explicitly compute 
the identity configuration for all thick trees and extend the result to include certain symmetrical thick cycle 
graphs. We introduce the amputated path graph, the computation of whose identity is shown equivalent to 
that of the thick cycle. An algorithm for this computation is devised and related to explicit formulas 
provided for identity configurations of the three- and four-cycle graphs. 
THE IMPORTANCE OF ETHICAL EXPRESSIVE VOTERS 
Presenter(s) 
Jenny S. Cheng, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Timothy Feddersen, Northwestern University 
Dr. Sean Gailmard, Northwestern University 
In our study we ask why individuals would ever vote in an election when voting is costly and the 
probability that their individual vote affects the outcome is miniscule? We use a voting experiment in 
which human subjects must incur a small cost to choose one of two options that affects the money payoff 
to all group members. By manipulating the difference in the number of active voters and group size, we 
obtained initial results supporting our hypothesis that at the individual level, other-regarding voters 
participate in costly elections even as their pivot probability decreases. There is also evidence that those 
voting in their narrow self-interest increasingly abstain. Thus, we developed a laboratory experimental 
treatment that allows us to conclude that people vote based on moral obligations regardless of what they 
believe the outcome will be. The reality of such implications are demonstrated by large elections not 
unlike the U.S. Presidential contests where a final decision is reached by an electorate voting principally 
on the basis of ethical or moral concerns rather than their own self-interest. 
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NANOWELL SYNTHESIS ON ALUMINUM SURFACE THROUGH ANODIZATION 
Presenter(s) 
Nathan Cheng, Illinois Mathematics and Science Academy 
Sylvia Li, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Hsien-Hau Wang, Argonne National Laboratory 
Nanoscale synthesis has attracted much interest in recent years. Our research focuses on the synthesis 
of nanowells through the use of anodized aluminum oxide (AAO) templates, which consists of structured 
nanopores arranged in hexagonal shapes throughout the template. These nanopores would be used for 
storing chemical information much like microwells used in biological research. Preparation of AAO 
membranes begins with the removal of the outermost membrane from aluminum substrate of highly pure 
aluminum sheets (99.998%) through the usage of perchloric acid and ethanol, and then by anodizing 
them in aqueous solutions such as oxalic acid (H2C204) and sulfuric acid (H2S04). The development of 
these nanopores is creating much excitement in the materials science field because of the potential 
applications of nanoscale synthesis for chemical sensing and magnetic memory devices. Part of this 
development involves the exploration of properties of nano-magnetism. 
SEQUENCE ANALYSIS OF PROTEASE GENE OF HUMAN IMMUNODEFICIENCY VIRUS AND GAG 
EPITOPE OF SIMIAN IMMUNODEFICIENCY VIRUS 
Presenter(s) 
Yawen Cheng, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Steven Wolinsky, Northwestern University Medical Center 
This study evaluates evolutionary and drug-related sequence mutations in human immunodeficiency virus 
(HIV) isolates from patients and simian immunodeficiency virus (SIV) isolates from monkeys. 
Low fidelity of HIV and SIV reverse transcriptase plus lack of an associated proofreading function causes 
mutations and genetic variations that produce quasispecies of HIV. These mechanisms allow HIV and 
SIV mutations to emerge and to be selected as the predominant isolates during drug treatment and host 
immune responses. 
To test the mutation of protease gene on HIV-1 and gag epitope on SIV, viral RNA isolates were reverse 
transcribed, amplified with nested polymerase chain reaction (PCR), cloned, and sequenced. The gag 
epitope from two time points were compared with wild-type SIV. Mutations in protease gene from patient 
HIV isolates were evaluated for drug resistance using Stanford HIV Drug Resistance Database 
(http://hivdb.stanford.edu/index.html). 
Protease gene sequence analysis showed major V82F and M46I/L mutations on the HIV isolate, 
conferring intermediate to high resistance to protease inhibitors NFV, ATV, IDV, LPV, and RTV. Change 
over time in SIV gag epitope sequence is confirmed. These findings suggest that drug treatment and host 
immune pressure can select for drug resistant and viral escape variants. 
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INTERACTION OF ANTIMICROBIAL PEPTIDE PROTEGRIN-1 WITH SOLID 
SUPPORTED MEMBRANES 
Presenter(s) 
Yishan Cheng, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. Yuji Ishitsuka, University of Chicago 
Mr. Kinlok Lam, University of Chicago 
Dr. Ka Yee Lee, University of Chicago 
The antimicrobial peptide is a class of peptides that selectively attacks invasive microorganisms by 
disordering their cell membranes. Because bacteria have not been shown to develop resistance against 
these peptides, they are a potential alternative to antibiotics. Protegrin-1 (PG-1) is one of the cationic 
antimicrobial peptide found in porcine leukocytes. Despite its toxicity shown against a wide range of 
microorganisms, exact mechanism of its action is unclear. The purpose of this project is to directly image, 
for the first time, the membrane disordering process of PG-1 on two model membrane systems of 
different compositions. 
Nanometer topographical data of the peptide-bilayer interaction was gathered using Atomic Force 
Microscopy through observing disruption of bilayer patches as a function of peptide concentration. A 
zwitterionic phospholipid, 1,2 Dimyristoyl-sn-glycero-3-Phosphocholine (DMPC) was used to model 
mammalian membrane and 7:3 DMPC:1,2-Dimyristoyl-sn-Glycero-3-[Phospho-rac-(1-glycerol)] (DMPG) 
was used to model bacterial membrane. 
The images revealed a three-step disruption process for DMPC, from tentacle-like protrusions, to pore 
formation, to complete loss of membrane integrity. PG-1 disrupted the 7:3 DMPC/DMPG membrane 
system at lower concentrations than it did the DMPC; it is evident that the bacterial bilayer is more 
susceptible to PG-1. Perhaps future drugs can, with this knowledge, use a threshold concentration of PG-
1 so that it can target bacteria with minimal harm done on the human system. 
IMSA ON WHEELS DVD: TEACHING SCIENCE THROUGH TECHNOLOGY 
Presenter(s) 
Justin I. Chiou, Illinois Mathematics and Science Academy 
Karla Schmidt, Illinois Mathematics and Science Academy 
Stephanie Song, Illinois Mathematics and Science Academy 
Advisor(s) 
Ms. Michelle Kolar, Illinois Mathematics and Science Academy 
Mr. William McGrail, Illinois Mathematics and Science Academy 
The IMSA on Wheels DVD Inquiry takes a student-developed mobile science program and expands it to a 
technologically-based project aimed at the general public. The topic of last year's Inquiry, Force and 
Inertia, and a new section, The Physics of Sound, were selected to be the main curriculum for the DVD. 
The goal of the IMSA on Wheels Inquiry was to feature innovative science demonstrations to engage 
under-resourced elementary students in grades three through five in the fascinating world of science. 
Throughout the year, the Inquiry team has gained experience with lighting, filming, editing, and other 
behind-the-scenes work. We've learned how to properly set up a scene that will minimize shadows or 
bright spots, and we've learned the importance of continuity in our film, such as keeping consistent 
character positions and/or camera angles between each cut. For editing, we were trained to use Final 
Cut Pro 5, a professional editing program provided by IMSA's ITL-TVPL. With this program, we are able 
to edit not only the video, but also edit sound, lighting, frame size, and more. With effective editing and 
proper film techniques, we were able to make several days of shooting seem like it was filmed 
consecutively in only one day. 
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EFFECTS OF AROMA ON AMATEUR TEN-PIN BOWLING PERFORMANCE 
Presenter(s) 
Michael Choe, Illinois Mathematics and Science Academy 
Yi Lu, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Alan Hirsch, Smell & Taste Treatment and Research Foundation, Ltd. 
This abstract is pending acceptance in a journal that forbids previous publication. 
QUANTUM CASCADE LASERS GROWN BY GAS-SOURCE MOLECULAR BEAM EPITAXY 
Presenter(s) 
Roshan Choxi, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Steve Slivken, Northwestern University 
Lasers capable of emitting in the mid to far infrared range (3 - 12pm) are in demand for applications such 
as infrared countermeasures, toxic chemical detection, and free space communication. Available laser 
systems today are not efficient enough for everyday, practical use, though. While they can emit in the 
infrared range, they are often bulky and difficult to implement, in contrast to the Quantum Cascade Laser 
(QCL). While current laser technology needs to be cooled to cryogenic temperatures to be implemented 
in the mid to far infrared range, the QCL can operate with these wavelengths at room temperature 
efficiently. This allows devices such as handheld toxic gas monitors and efficient laser-based 
communication systems to be used in a cost-efficient and practical way. 
A Quantum Cascade Laser is built on the principle of the cascading effect that is exhibited by electrons 
when they are trapped in structures known as quantum wells. The quantum wells are constructed by 
growing semiconducting material on a substrate using a process known as molecular beam epitaxy. As 
an electron is injected into the heterostructure, it encounters a series of barriers where it is forced to emit 
a photon to tunnel through. By setting these barriers in series, a cascading effect is created where 
multiple photons are released from a single electron. While standard diode laser emission wavelengths 
are restricted to be inefficient and unwieldy by the material of the laser and its inherent physical 
properties, QCL wavelengths can be adjusted by changing the thickness of the semiconducting barriers. 
This allows QCLs to be sturdy, small, and more efficient to suit the needs of immerging technology. 
31 
CHARACTERIZATION OF THIN ALUMINUM OXIDE FILMS DEPOSITED USING ATOMIC LAYER 
CHEMICAL VAPOR DEPOSITION (ALCVD) 
Presenter(s) 
Hon Lung Chu, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. Manish Singh, University of Illinois at Chicago 
Dr. Christos Takoudis, University of Illinois at Chicago 
Current Complementary Metal-Oxide Semiconductors (CMOS) are experiencing excessive heat and high 
power consumption due to over-scaling of the Si02 dielectric layer. In this research, the potential of 
aluminum oxide (Al203) as a replacement gate material was studied. The characteristics for the ideal 
material are - abrupt interface with silicon, amorphous structure, and thermal stability at high 
temperatures, so as to ensure its compatibility with the existing semiconductor device fabrication 
technology. Thin aluminum oxide films, deposited using Tri-Methyl Aluminum (TMA) and oxygen, have 
been characterized. The film composition and thermal stability were studied using Fourier Transform 
Infra-Red (FT-IR) spectroscopy, X-ray Photoelectron Spectroscopy (XPS) and ellipsometry. FT-IR and 
XPS analysis of the as-deposited film indicated presence of aluminum oxide without the interfacial silicon 
oxide layer. To study its thermal stability, the film was annealed in argon ambient in furnace at 
temperatures up to 10008C. An increase in the film thickness due to formation of silicon oxide at interface 
was observed. To investigate the source of oxygen, clean silicon wafers were heated at the same 
conditions. Formation of silicon oxide was still observed which may suggest that the silicon oxide 
formation might have been the result of oxygen in the annealing atmosphere. 
CPG METHYLATION ANALYSIS OF GENES WITHIN THE COMMONLY DELETED SEGMENT (CDS) 
OF 5Q31 IN THERAPY-RELATED MYELODYSPLASTIC SYNDROME/THERAPY-RELATED ACUTE 
MYELOID LEUKEMIA (T-MDS/T-AML) 
Presenter(s) 
Jaehee Chung, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Michelle LeBeau, University of Chicago 
Therapy-related myelodysplastic syndrome (t-MDS) and acute myeloid leukemia (t-AML) are late 
complications of cytotoxic therapy, for malignant diseases. Previous studies have identified a commonly 
deleted segment (CDS) of chromosome 5 in t-MDS/t-AML containing 21 genes. Eleven of the 21 genes 
contain CpG islands, possible sites of methylation. Hypermethylation can silence tumor-suppressor 
genes, whereas hypomethylation may lead to the expression of oncogenes. I hypothesize that 
hypermethylation of one or more of these islands in the remaining chromosome 5 homolog inactivates 
critical genes. This silencing of gene expression is a "second hit" to the CDS. Of the eleven CpG-
containing genes, three have been examined for methylation activity. I plan to analyze the eight remaining 
genes, starting with HnRNPAO. By sequencing the DNA amplified from bisulfite-treated DNA, I 
differentiated between cytosines that are methylated and unmethylated. Thus far, I have mapped the 
methylated CpGs in the HnRNPAO gene in a non-malignant lymphoblastoid cell line. Two CpGs were 
methylated in the tested regions, suggesting that HnRNPAO is not silenced by methylation in this cell line. 
In future studies, I will examine HnRNPAO methylation in leukemia cell lines and t-AML samples. 
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RECOGNITION OF MUSICAL STRUCTURES USING RECURRENCE QUANTIFICATION ANALYSIS 
Presenter(s) 
Sean Clarke, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Charles Webber, Loyola University Medical Center 
Automatic recognition of music structure has become increasingly important with the advent of the MP3 
music collection. A recent release of Winamp, a popular digital music player, came with such a tool 
claiming to generate play lists similar to a selected song by analyzing its structure. Many different 
methods of music structure recognition have been developed, each having different strength and 
weaknesses. Despite a lot of research into the area, a computational understanding of music remains 
elusive. 
Recurrence Quantification Analysis is a mathematical tool that characterizes the recurrent features of a 
dynamic system. RQA has several advantages over many other types of signal analysis which often do 
not perform well for these applications (eg. the Fourier Transform). RQA can be used to create a time 
series which serves as a meta-data that marks significant music sections of songs. It is hoped that this 
method of analysis will lead to a useful method for analyzing the structure of the song. 
CEO ABSTRACT 
Presenter(s) 
Jasmine Coleman, Illinois Mathematics and Science Academy 
Advisor(s) 
Mr. Nick Scholtes, Illinois Mathematics and Science Academy 
This presentation will discuss the role of the CEO in the overall operation of the business. The lack of 
centralized product development on an effective business will be illustrated. How the CEO ensures that 
the business is capable of achieving its full potential will be outlined and explained. The establishment of 
primary goals, evaluation of progress, discussion of problems and opportunities, and formulation of a 
game plan is essential and necessary, which will be described with great detail. Finally, the 
entrepreneurial state of mind will be outlined and its impact in the real world will be addressed. 
AN ANALYSIS OF BOTANICAL ART IN TERMS OF SCIENTIFIC, ARTISTIC, AND TECHNICAL 
VALUE 
Presenter(s) 
Bryan Richard Denig, Illinois Mathematics and Science Academy 
Louis Miles Knapp, Illinois Mathematics and Science Academy 
Jagannath (Sam) S Nayak, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. Steve Leonard, The Morton Arboretum 
For many centuries botanical illustration has been used to identify and catalogue plants, as well as for 
aesthetic purposes. In our research we analyzed several prints from Germany from the sixteenth century. 
We evaluated the technique, artistry, and scientific values of plants in the prints. The prints were made 
from relief woodcuts, in which wood is cut away from the parts which are meant to show up white on the 
finished product, and the remaining parts constitute the negative. These plants were organized in a book 
of herbals due to their medicinal values. The book was complied by Leon Hart Fuchs, a doctor who 
gained his fame during the plagues in the late 1520's. These plants also were meant to be symbolic and 
evoke emotion due to the culture and time period in which they were created. Our plans for the future 
include studying prints from Japan and Hungary, as well as creating a website and sharing our studies 
with students from other schools. 
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HUMAN AND A.I. INTERACTION UTILIZING WEBLOGS 
Presenter(s) 
Logesh Dharmar, Illinois Mathematics and Science Academy 
Henry Wang, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Kristian Hammond, Northwestern University 
As the world nears a total technological immersion, information becomes a commodity which is 
transferred rapidly from one body to another. One essential source of information is "blogs," or weblogs, 
which contain consumer opinions and reviews for products. In order to access and document this colossal 
database of knowledge, one must use tags and keywords to return user queries. Through the use of 
artificial intelligence, voice recognition, and graphical simulations, one is able to create a life-like agent, 
which takes a user's input and analyzes the internet for relevant topics and other useful information. We 
assisted in the development of such a model through software/hardware configuration, and lexicon 
creation for entity detection. 
SIMULATION OF COSMIC RAY MUON FLUX AT SEA LEVEL 
Presenter(s) 
Xiangyu Ding, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Maury Goodman, Argonne National Laboratory 
Dr. David Reyna, Argonne National Laboratory 
Cosmic ray muons are the most abundant charged particle at sea level. They are created high in the 
atmosphere (about 15 km) and are product of the interaction between the atmosphere and cosmic ray 
particles. Numerous experiments have been done in detecting cosmic ray-muons and large amount of 
data for muon flux at different depths and energy spectrum had been recorded. Some data haven been 
taken at different zenith angles, but they are usually corrected to vertical models. Theoretical models that 
were produced for predicting muon flux were mostly done for the primary spectrum and only produce a 
spectrum at zenith angle of 0. However, current high precision neutrino experiments have created a need 
for understanding the total muon flux at the surface. The main purpose of this research is to establish a 
predictive model that will correctly simulate the flux of muons at energies between 1 -2000 GeV and for all 
zenith and azimuth angles. The main materials that were used in this research included journals and 
experimental records of past experiments done at ground level muon detectors. The simulation works are 
done on an open source C++ Physics software called ROOT. 
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USING A DILEPTON ANALYSIS TO DETECT SUPERSYMMETRY AT CDF AT FERMILAB 
Presenter(s) 
Susan Dittmer, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Jane Nachtman, Fermi National Accelerator Laboratory 
Supersymmetry (SUSY) is a leading option for an extension of the Standard Model (SM), and 
theoretically provides solutions some of the most important questions in physics. However, no 
experimental evidence has been produced for SUSY's existence, mainly because the decays of SUSY 
particles are often obscured by SM background. To look for SUSY, a dilepton analysis was performed to 
isolate possible SUSY decays from Drell-Yan processes, the main source of SM background. Cuts were 
first developed to extract dimuon events from the dilepton sample, thus concentrating on dimuon 
production. These cuts were applied to a sample of known muons to verify a high cut efficiency. Dimuon 
events were also selected from Drell-Yan and SUSY datasets, which had been created using Monte 
Carlo simulation. Graphs of the mass and sum of transverse momentum were compared for the Drell-
Yan, SUSY and CDF datasets to see what was predicted by SUSY and Drell-Yan versus what was 
actually seen in the detector. To enhance the sensitivity to SUSY, the ratio of dimuon events in the low 
mass region to those in the Z peak was calculated and used to exclude certain areas. If a statistically 
significant number of events occurred in a SUSY dominated region outside of the predicted number of 
Drell-Yan events, this would be taken as evidence for supersymmetry. 
MEASUREMENT OF ACADEMIC ACHIEVEMENT: A VALUE-ADDED MODEL FOR ILLINOIS 
Presenter(s) 
Matthew R. Drake, Illinois Mathematics and Science Academy 
Dawson Nodurft, Illinois Mathematics and Science Academy 
Mentor(s) 
Senator Chris Lauzen, Illinois State Senator (District 21) 
The United States education system today faces severe flaws, which must be addressed if we are to 
remain a world superpower. Studies such as the Program for International Student Assessment (PISA) 
and Trends in International Mathematics and Science Study (TIMSS) have ranked the United States as 
unprepared to compete in a high-tech global economy. Recent government efforts to measure and 
stimulate progress, such as the No Child Left Behind Act (NCLB), have proven ineffective in addressing 
the issue. The Value-Added Model (VAM), first proposed by Dr. William Sanders, formerly of the 
University of Tennessee, presents a solution to this dilemma by focusing on the progress of the individual 
student rather than merely ranking schools and districts as a whole. The system benefits from its 
flexibility and its ability to control for variables such as socioeconomic status and differing ethnic 
backgrounds. The ability to reward those schools that consistently show student academic improvement 
and take corrective action in those that do not is also a clear advantage. While the Value-Added Model 
does contain imperfections, which need to be addressed, we believe that the benefits outweigh the faults, 
and that the model's implementation is a necessary step in the right direction. 
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BEHIND THE MUSIC: CONDUCTING AND MANAGING CHAMBER MUSIC ENSEMBLES 
Presenter(s) 
Jason N. Edes, Illinois Mathematics and Science Academy 
Emily E. Montrose, Illinois Mathematics and Science Academy 
Xin (Cindy) Wang, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. James Priovolos, Illinois Mathematics and Science Academy 
Our Inquiry studied and followed the formation, development, and finalization of two distinct musical 
ensembles: an a capella group and a string quartet. Our overall objective was to study the effects of 
group dynamics on musical performance. The year started with creating audition requirements and 
selecting members without bias. After weeks of directing rehearsals, enriched with professional guidance 
on directing techniques, an increased knowledge of musical theory, and an increased focus on individual 
dedication, we led concerts showcasing our musical and logistical preparation. The a capella group, 
known in the IMSA community as Mod 21, has seen an overall increase both in the quality of music, as 
evidenced by better-attended concerts, and in the group dynamic - in stark contrast to last year's group, 
the group didn't lose a single member between concert cycles. The string quartet, new this year, has 
focused much on creating a comfortable understanding between the four members, developing both 
musical ease and social compatibility among the members. In addition to background performances at 
Madrigals and the Teacher Recognition program, a final concert at the end of the year will help gauge 
progress and development. 
DISCOVERING LANGUAGE PROCESSING PATHWAYS IN THE HUMAN BRAIN 
Presenter(s) 
Nida Faheem, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Vernon Towle, University of Chicago 
The ability to communicate through abstract spoken language is one of our specie's greatest 
achievements. Within the brain, two primary areas have historically been identified in the left hemisphere 
for their involvement in analyzing and producing spoken language: Wernicke and Broca's areas. Though 
a functional link between the two is obvious, the specific white matter pathways underlying language 
processing are not well described. With the use of electroencephalography (EEG) we are able to map 
patients' brain waves during various language tests. Then, overlaying that data on a CT brain scan, we 
can produce an image that shows the location of electrical activity and the brain wave frequencies 
employed at that moment. Our goal is to provide a supporting representation of what, until now, has only 
been a supposed diagram of the functional pathway during language processing. Language data shows 
electrical activity, though at lower frequencies than expected, around Wernicke and Broca's areas. 
Tracking this activity as a function of time, we hope see the path through which areas of peak activity 
progress through the left hemisphere during a specific language test in patients, and from these establish 
a functional model of language in the human brain. However, further testing and analysis needs to be 
done in order to attain conclusive results. Although the biological basis of language is not yet fully been 
understood, with innovative approaches to language analysis, we hope to better understand this uniquely 
human ability. 
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ENGINEERING DEPARTMENT OF TALENT INC. 
Presenter(s) 
Beverly A. Fitzpatrick, Illinois Mathematics and Science Academy 
Advisor(s) 
Mr. Nick Scholtes, Illinois Mathematics and Science Academy 
Talent Inc. is a company started by the TALENT program at IMSA to teach students entrepreneurial skills. 
The Department of Engineering of Talent Inc. is currently working on a plan to allow product development 
and maintenance within the time and turnover constraints of IMSA's high school environment. The 
presentation will focus on preliminary research done on product development and an explanation of what 
would be required of a student interested in becoming a Talent Inc. product engineer. The future of the 
department and its purpose within Talent Inc. will also be discussed. 
STUDY OF SENSITIVITIES FOR PROPOSED NEUTRINO OSCILLATION EXPERIMENTS 
Presenter(s) 
John C. Forbes, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Maury Goodman, Argonne National Laboratory 
According to the standard model of particle physics, there are three massless neutrinos, the Electron, 
Muon, and Tau corresponding to their respective leptons. The observed flux of electron neutrinos from 
the sun was far less than the amount predicted by the standard model. The accepted solution to this 
deficit is that neutrinos oscillate flavor and were therefore not detected by the experiments which could 
only detect electron neutrinos. It follows from this that neutrinos have mass, and therefore could have 
great import to our understanding of certain fundamental questions remaining about the universe, most 
notably the question of Charge-Parity Symmetry violation. To determine neutrino oscillation properties, 
new experiments are being proposed, but few will be implemented. By using the GLOBES software 
package in conjunction with predictions for each experiment, I studied and compared the sensitivities of 
the experiments for several parameters, including the mixing angle theta 13 and Charge-Parity phase 
delta CP. 
HOMER-1 RELATED SYNAPTIC PLASTICITY IN MOUSE NEURONS TREATED WITH DOPAMINE 
Presenter(s) 
John Froberg, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Donald Dosch, Illinois Mathematics and Science Academy 
Dopamine stimulation of brain cells is key to understanding the effects of many neurological functions and 
disorders, including cocaine addiction. Many brain functions and disorders are related to changes in 
synaptic plasticity caused by dopamine stimulation. Homer-1, a protein produced when neurons are 
stimulated with dopamine, is responsible for the growth and adaptation of synapses. Western blot 
analysis was performed to correlate the level of Homer-1 protein production with the concentration of 
dopamine used to stimulate the mouse nerve cells. Correlation of the number of dendrites per cell with 
the dopamine dose by measuring dendrites with a microscope suggests stimulation of dopamine growth. 
Homer-1, being localized in the dendrites, will be used to more accurately determine dendrite numbers by 
performing immunochemistry. This research serves to correlate dopamine stimulation with Homer-1 
production, and Homer-1 production with changes in cell physiology. 
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PRELIMINARY STUDY OF POTASSIUM SILICATE EFFECTS ON SEED GERMINATION, PLANT 
GROWTH AND DEVELOPMENT OF MARIGOLDS 'LADY FIRST' AND ARABIDOPSIS 'COLUMBIA' 
AND 'TURK LAKE' 
Presenter(s) 
Rakesh Gadde, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Abbas Shirazi, The Morton Arboretum 
Silicon is the second most abundant element in soil on the Earth, yet its role in plant biology had been 
misunderstood until 15 years ago (Belanger, et. al., 1995, Epstein, 1994). When added to plants, the 
silicon is deposited along the cell walls, strengthening each individual cell. In recent studies silicon has 
been shown to be useful in protecting plants from cold, heat, diseases, insects, and salt. The role of 
silicon and its effect on various stages of plant growth is not well known. The objective of this study is to 
examine the preliminary effect of potassium silicate on seed germination, growth and development. 
Seeds of Targus erectus (Lady First marigolds) were germinated in phyto-trays with concentrations of 
silicon at 100 parts per million (ppm), 200 ppm, 400 ppm, and distilled water for control. In another set of 
trials, we used the same solutions and dilutions as any gardener would use on his or her plants in a 
greenhouse. In a third set of trials we grew Columbia and Turk lake Arabidopsis thaliana plants in 
ArabiPatch™ plant growth and irrigation systems using the same dilutions as above. Increased growth in 
higher concentration trials of solution have been noticed after one week. Results on the seed germination 
and growth and developments of various test plants will be reported. 
THE EFFECT OF OBESITY/HYPERINSULINEMIA ON PITUITARY GLAND PROLACTIN GENE 
EXPRESSION 
Presenter(s) 
Amaris Galea-Orbe, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Rhonda Kineman, University of Illinois at Chicago 
Prolactin (PRL) is a single-chain protein hormone secreted in the anterior pituitary gland. Studies have 
shown that amounts of PRL are greater in obese subjects when compared to healthy lean controls. In 
clinical and experimental animal models, PRL has been shown to affect energy balance and fuel 
metabolism and possibly influence fat distribution. Therefore, the elevated levels of PRL observed in 
obesity may affect further weight gain. Given elevated levels of PRL have also been associated with 
defects in ovarian and testicular function, high levels of PRL may contribute to reproductive dysfunctions 
commonly observed in obese individuals. Thus, PRL may be an important target in the clinical 
management of problems associated with obesity. The purpose of the present study is to determine why 
PRL levels are elevated in obese states. Our hypothesis is that the hyperinsulinemia, associated with 
weight gain, directly stimulates the pituitary gland to synthesize and release more PRL. To begin to test 
this hypothesis we developed, validated, and used real-time polymerase chain reaction (RT-PCR) to 
measure pituitary PRL mRNA levels in two animal models of obesity/hyperinsulinemia; 1) the leptin 
deficient ob/ob mouse and 2) the diet-induced obese mouse (DIO). We have also examined the effects of 
in vitro treatment of insulin on PRL mRNA levels in primary pituitary cell cultures of mice and baboons. 
These studies may help us understand how obesity leads to changes in PRL synthesis and release. 
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THE EFFECTS OF ECD IN C. ELEGANS EMBRYONIC DEVELOPMENT 
Presenter(s) 
Aiyuan Gao, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Vilma Band, Evanston Northwestern Healthcare Research Institute 
In a screen to find out the cellular interacting proteins of a well known viral oncoprotein Human Papilloma 
virus E6 (HPV E6), a novel protein hEcd (human ecdysoneless) was identified. In order to study if hEcd 
is essential for development of C. elegans, a classical method using egg laying defective worms (for 
example, lin-12) was utilized; with a mutant strain [lin-12] of the nematode C. elegans, along with RNAi 
plates, the effects of Ecd on embryonic development were examined. Egl worms have a defection in their 
vulva, and are unable to lay eggs. This leads the eggs to develop within the mother, and eventually, 
hatch, leading to a phenotype known as a "bag of worms". The newly hatched worms come out by eating 
the mother. However, if an Egl worm is also defective in a gene essential for embryonic development, the 
eggs within the mother will never hatch. This effect was used to test the results of a Ecd knockout. 
These worms were observed, compared, and preliminary results show no appreciable difference between 
control and Ecd RNAi plates. This could be due to two main reasons: Ecd may not be essential during 
development or the experiment was not working technically because of the inaccessibility of the nervous 
system for RNAi by feeding, where Ecd is known to be primarily expressed, according to unpublished lab 
data. 
SOLVING HEAT TRANSFER PROBLEMS WITH COMPUTATIONAL TOOLS: FINITE VOLUME 
METHOD 
Presenter(s) 
Yangxuan Gao, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Andreas A. Linninger, University of Illinois at Chicago 
Dr. Michalis Xenos, University of Illinois at Chicago 
Mass and heat transport problems are very important in physics and engineering. These phenomena in 
physical systems can be described through partial differential equations (PDE). These PDE are difficult 
to solve analytically and computational methods can be employed instead. Finite Volume Method for 
controlled heat transfer is very effective at solving transport mass and heat phenomena. The method 
transforms PDE into differential equations that can be solved numerically on a personal computer. The 
dynamic and steady state convection-diffusion heat equation were discretized and solved numerically 
using the Finite Volume Method and MATLAB 7. In case studies, both structured and unstructured grids 
were explored. Models of heat transport through various mediums were created. Using these models I 
explored the transport of heat from a heated surface into the domain and how it spread throughout the 
region. The results were visualized with the help of contours and show temperature distribution in steady 
and dynamic cases. Solving this type of problem allows the prediction of how a heated object will absorb 
and transport energy. This method has applications such as modeling the heat absorbed by a spacecraft 
upon reentry, or how a heat sink will absorb and dissipate heat from a CPU. 
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FLAVORS OF BRAZIL 
Presenter(s) 
Cristal Garcia, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. Fred Fleischbein, Global Business Alliance 
Food trends are of interest to many parties: the hospitality industry, life-style enterprises such as 
publications and home furnishing, agri-business, and individual consumers. Brazilian cuisine represents 
one of the world's fastest-growing food trends. Consumers worldwide are attracted to the interesting and 
bold flavors Brazil offers - the rodizios, churrascarrias, and the famous Caipirinha drink - and marketers 
are eager to capitalize on this interest. The unique flavors of Brazil's cuisine stem from three influential 
factors: the rooted vegetables from the Tupi-Guarani Natives, the mixture of Portuguese staples brought 
to the new world, and food adaptations made by African slaves. As greater numbers of people experience 
Brazilian cuisine, more restaurateurs and chefs - both inside Brazil and globally - are experimenting with 
indigenous preparations enhanced by cross cultural influences. This project examines the growing impact 
of Brazilian cuisine and its implications for business marketing, strategy, and development and its effect 
on different segments of the economy. 
10/10 MEANS TRAGEDY 
Presenter(s) 
Theresa Geiger, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Jim Victory, Illinois Mathematics and Science Academy 
On October 10, 1945, the capital city of Okinawa, Naha, was destroyed by what the Okinawans call the 
"typhoon of bombs and steel." Even now, Okinawans sometimes use 10/10 as shorthand for tragedy. The 
bombing of Naha, however, was only the beginning. From Easter Sunday until late April, the battle of 
Okinawa would see the end of thirty-five percent of the troops involved. In addition, in this battle between 
the United States and the Japanese Empire, one-third of the island's civilian population perished. Shuri 
castle, the source of Okinawa's independent identity, was leveled. Yet it is not so easy to simply blame 
one side. Certainly, it was the duty of the Japanese to protect their own and as far as the rest of the world 
was concerned, Okinawans were Japanese. However, the story is much more complicated than that. 
During the battle, an Okinawan man watched as Japanese soldiers shot his friends for trying to surrender 
to the Americans. An American soldier looked up and realized with horror that he was shooting women 
and children. The struggle for Okinawa was so horrific that the United States chose to drop an atomic 
bomb rather than continue the invasion of Japan. 
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BAGPIPES IN STEREO: A BRIEF HISTORY OF SCOTTISH MUSIC 
Presenter(s) 
Sara S. Goek, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Claiborne Skinner, Illinois Mathematics and Science Academy 
Scotland has a long history shaped by the tenacity of its people and culture. From the Wars of 
Independence in the thirteenth and fourteenth centuries to the Jacobite rebellions four hundred years 
later and the mass emigration across the oceans, music served to express all characteristics of life and 
bind the Scots to their heritage. Characteristics including language define regions within Scotland, but in 
all of these music has always remained an important part of social life, providing accompaniment for 
dance and entertainment to pass the long winter nights. The Scots carried their culture and traditions 
with them through the years and across the Atlantic, a journey often driven by economic hardship. They 
became pioneers in North America and on both sides of the ocean the music reflects a sense of pride 
retained through both joy and suffering. In Nova Scotia they were able to settle without being absorbed 
by a dominant culture, as happened to the Irish in American cities, thus allowing Highland ways of life to 
survive. Scottish traditional music, though linked to its Irish counterpart, has unique distinguishing 
qualities shaped by history and it remains an important part of Scots' identity at home and abroad. 
APPLICATION OF COMPUTER AIDED MAPPING TO CONSERVATION AND NATURAL RESOURCE 
DEVELOPMENT 
Presenter(s) 
Katrina Gossman, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr.-David Gossman, Gossman Consulting 
The objective of this investigation has been to create a layered map of the Hidden Bluffs Farm in Iowa 
using computer aided mapping software. The final goal of this project is to create a set of instruction on 
how to use the software, and to have a working map of the farm for conservation and natural resource 
development. A GPS was used to take coordinates of data points which were included in the map. 
Layers of aerial photos and topographical maps were added to the map for adjustable visualizations. 
Layers of data points and polygons linked to database information were also added to allow the viewing 
of key information. The instructions for use of this software are under development 
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IMSA ON WHEELS: AMAZING MAGNETISM 
Presenter(s) 
Qi-Yuan Gou, Illinois Mathematics and Science Academy 
Kevin Salarda, Illinois Mathematics and Science Academy 
Advisor(s) 
Ms. Michelle Kolar, Illinois Mathematics and Science Academy 
The purpose of our Inquiry, IMSA on Wheels: Amazing Magnetism, is to show the audience that one 
doesn't need high-tech equipment to learn the fundamentals of magnetism. Our project consisted of 
making a show incorporating numerous demos that demonstrate and explain core facts of magnetism. 
Because we are the first of the loW Inquiries to design and perform for middle school students and 
special events (libraries, fairs, and so forth), new things were considered while writing the script, two of 
which were the reactions of the more mature crowd to the jokes, and safety concerns with the electricity 
and magnetism involved. The show consists of the demos, script, and a survey. It is our hope that after a 
few shows, there will be enough survey data to improve the show so that it would earn the same amount 
of satisfaction from middle school students as the other loW show receives from elementary students. 
Over the school year, we tested our demos in two special events, one at a school, and the other at a 
library. The children seem to enjoy the show, and have been asking questions afterwards, showing us 
their own scientific and inquisitive minds. 
RECONSTRUCTING BIOLOGICAL DATA WITH THE MPU IMPLICIT COMPUTER PROGRAM. 
Presenter(s) 
David K. Grunberg, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. Ilya Braude, Drexel University 
Dr. David Breen, Drexel University 
When biological data is taken from various scans, such as MRI or CT machines, the data is initially in 2D 
slices. Anatomists must identify the organs in question and manually indicate where they are before the 
data can be modeled, which adds user error to the model. A new program using the MPU implicit 
function may be able to eliminate this noise and create models that are faithful to the original dataset; 
however it was unknown if this program could compile the modified data correctly. This program, the 
MPU Implicit Reconstruction program, was tested for a variety of biological data. It was found that the 
program successfully reconstructs these scans into models that are accurate to the corrected data. This 
could improve the accuracy of medical scanners. 
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THE USE OF MRI AND TRANSCRANIAL DOPPLER ULTRASOUND TO MEASURE THE VELOCITY 
OF BLOOD FLOW IN THE CAROTID ARTERY WHILE UNDER THE INFLUENCE OF CAFFEINE OR A 
SALINE SOLUTION 
Presenter(s) 
Peter G. Gu, Illinois Mathematics and Science Academy 
Annie Liu, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Todd Parrish, Northwestern University Medical School 
Functional Magnetic Resonance Imaging (fMRI) is a non-invasive technique, using T1 and T2 relaxation 
rates and proton density to produce images of the brain. This method gives overall good spatial 
resolution; however, it lacks the superior temporal resolution that Transcranial Doppler Ultrasound (TCD) 
provides. TCD utilizes ultrasound to produce blood flow velocity measurements. However, using these 
modalities independent of each other leaves room for error because of the localization issues and 
external factors that can alter the underlying physiology. To maximize accuracy and understanding of the 
brain physiology in our research, we integrated these two techniques. Special fMRI compatible TCD 
probes were used in conjunction with a 3.0 Tesla TIM MRI machine. We simultaneously studied the 
effects of caffeine on blood flow velocity and blood oxygen level dependent (BOLD) signal in the brain. In 
conclusion, we found that integrating TCD and fMRI produced a better understanding of cerebral 
perfusion. 
DEVELOPING SUCCESSFUL PCR PROTOCOLS 
Presenter(s) 
Namita Gupta, Illinois Mathematics and Science Academy 
Lara India, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Judith Scheppler, Illinois Mathematics and Science Academy 
Dr. Susan Styer, Illinois Mathematics and Science Academy 
In modern forensic science, PCR is frequently used during crime scene analysis. Each DNA primer used 
in PCR allows scientists to view a certain section of the DNA strand and compare the similarities with 
another DNA strand. This Inquiry project involves the study of various PCR protocols with the DNA 
primers that amplify the D17S5, HS4.14, HS2.25, and TPA-25 loci. These loci were chosen because they 
are polymorphic and their lengths vary from person to person. Protocols from previously published 
research were utilized in order to determine which one(s) would yield results in the given laboratory 
conditions. Following said protocols, gel electrophoreses were conducted using 2% agarose gel. Under 
current laboratory conditions, only the existing protocol for TPA-25 yielded results. Because of this, 
alternative protocols for D17S5, HS4.14, and HS2.25 had to be researched. Research produced varying 
uses of annealing temperatures, thermocycling programs, PCR master mix recipes, and concentrations of 
DNA. Thus far, efforts have been focused on finding a successful protocol for the PCR of D17S5. 
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CLONING OF THE 7.10 PGEMT LIGHT CHAIN 
Presenter(s) 
Mickal Haile, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Anne Rowley, Feinberg School of Medicine 
Kawasaki Disease (KD) affects the coronary arteries of young children. KD patients display signs of oral 
dysfunctions such as dry, punctured lips, an intensely pink tongue, and swelling of lymph nodes. 
Kawasaki Disease is the most common cause of acquired heart disease in children in developed 
countries. KD affects children of all races and ethnic groups worldwide, but the greatest number of victims 
is children of Asian descent. In the landmark study, "Detection of Antigen in Bronchial Epithelium and 
Macrophages in Acute Kawasaki Disease by use of Synthetic Antibody", Rowley, Baker, and Garcia 
observed that, in KD patients, IgA plasma cells prominently break into the vascular wall. We are cloning a 
light chain of the gene sequence 7.10 PGEMT, using several molecular biology techniques such as 
ligation, transformation, and miniprep, which allow greater isolation of the DNA. The combination of a light 
and heavy chain makes a complete antibody. These antibodies may be used for various studies in the lab 
to help us identify the Kawasaki Disease pathogen(s). 
THE EFFECTS OF IL-2 ON MAPK 
Presenter(s) 
Neil W. Halmagyi, Illinois Mathematics and Science Academy 
Heena K. Mutha, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Donald Dosch, Illinois Mathematics and Science Academy 
Our project examines two of the mitogen activated protein kinase (MAPK) pathways. MAPK pathways are 
responsible for many cell processes including numerous gene activations, nuclear translocation, and 
apoptosis. We are studying, extracellular regulated protein kinase (ERK) and jun N-terminal kinase (JNK), 
two proteins commonly found in MAPK pathways. They can be triggered by external signals, lnterleukin-2 
(IL-2), one such external factor, causes cells to proliferate and make white blood cells. We are examining 
the relationship between IL-2 and the MAPK pathways containing JNK and ERK proteins. We have 
studied CEM cells induced with IL-2 over varying times. We used immunoassays that detect ERK and 
JNK protein to better understand the connection between IL-2 and MAPK pathways. At this time, results 
show that there is a correlation between IL-2 and JNK. We examined the amount of JNK protein in the IL-
2 induced CEM cells at times 0, 5, 10, 15, and 20 minutes. We found that as time increases, IL-2 induced 
cells have higher concentrations of JNK protein. Quantitative analysis shows that there is a 50 percent 
increase in the amount of JNK protein between initial exposure and twenty minutes of exposure. This 
suggests that IL-2 stimulates JNK. 
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THE ALIGNMENT OF THE CENTRAL PRESHOWER DETECTOR 
Presenter(s) 
Steven Harris, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Alan Magerkurth, Fermi National Accelerator Laboratory 
The Central Preshower Detector (CPS) is a sub-detector of D0, one of the two experiments using the 
Tevatron at Fermilab. The CPS may be misaligned relative to its nominal position, degrading the 
resolution of the CPS position measurements. We present the measurement of the CPS alignment and 
the derivation of corrections to the CPS cluster positions. Using a sample of electrons from Z decays, we 
compare CPS cluster positions with track extrapolations and calculate Delta Phi and Delta z. Using Delta 
Phi and Delta z, histograms were fit to search for possible misalignments. We find evidence for a shift in 
the x-y plane of 0.5 millimeters in the direction of -29° from the nominal position. We derive corrections to 
the CPS position measurement for this misalignment. Applying this correction improves the position 
resolution of the detector by approximately 5.4%. We continue to look for additional corrections to further 
improve the detector resolution. 
EFFECT OF TELEVISION VIEWING ON SENSORY-SPECIFIC SATIETY 
Presenter(s) 
Amanda Hayes, Illinois Mathematics and Science Academy 
Angela Kao, Illinois Mathematics and Science Academy 
John Li, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Alan Hirsch, Smell & Taste Treatment and Research Foundation, Ltd. 
Sensory-Specific satiety may help to regulate food intake. Distraction through watching a TV game show 
enhanced food intake in males by fifteen percent compared to the non-distracted condition. To assess the 
degree of distraction that correlates with allesthesia and amount consumed, 45 subjects (33 males, 12 
females) enrolled in this IRB approved study. All subjects were normosmic on up sit. Subjects had an 
average BMI of 21.9, (range of 15.2 to 28.8). Ninety-one percent viewed hedonics of potato chips and 
chocolate positively, nine percent negatively. All subjects were blinded and provided a false objective to 
the nature of the study. Serving as their own control individually over three separate weeks, subjects were 
presented with potato chips for consumption ad lib for five-minute epochs. They were instructed to pay 
special attention to the sensory qualities of the potato chips. Sessions were randomly presented while 
viewing a five-minute television monologue of Jay Leno, David Letterman or no TV. The average number 
of chips consumed was highest in Letterman, (avg. 43.7 grams, range 9g to 97g), compared to Leno, 
(avg. 43g, range 1g to 97g), and a quiet room, (avg. 30.3g, range 7g to 52g). It is probable that the 
distraction from Letterman and Leno acted to refocus haptic attention and decreased sensory-specific 
satiety. This inhibition of allesthesia led to increase in potato chip consumption. In a naturalistic setting, 
these results suggest that eating while watching interesting television would be more obesogenic than 
consuming similar foods with the television off. The attentional component for food consumption is worthy 
of being explored as a potential mechanism of facilitating weight loss. 
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EFFECTIVENESS OF WRITTEN AND VIDEO-VISUAL PATIENT INFORMATION IN AIHD DIAGNOSES 
Presenter(s) 
Yifeng (Kevin) He, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Yue Wang, Cook County Hospital 
This study, conducted over a 10-month period, involved 24 patients and 80 physicians with the goal of 
determining whether diagnoses of acute ischemic heart disease (AIHD) were more accurate if doctors 
were given written of video information. 40 physicians received written forms of information about these 
24 patients, and the other 40 physicians received video forms of information. Written information included 
whether the patient had chest pains and whether it was his primary complaint, whether there was a 
history of myocardial infarction or nitroglycerin use, and EKG results. Video information included a 15 
second video shot of the head, panning out to a 45 second shot of the rest of the body. No sound was 
recorded. Both groups of physicians judged the probabilities that these patients would have AIHD based 
on the information available. Then, supplemented with the missing form of patient information, the doctors 
reassessed the probabilities of AIHD. 
ENDANGERED SPECIES IN IOWA 
Presenter(s) 
Emily Heikes, Illinois Mathematics and Science Academy 
Kelsie Kronmiller, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. David Gossman, Gossman Consulting 
The project consists of finding potential settings for locating endangered species in Iowa. So far, the Iowa 
Pleistocene Snail is the main focus of the project. A temperature probe was used to take soil 
temperatures. Then the samples were compared to the known temperatures the snail prefers for its 
habitation. Later in the spring, and summer, the Northern Wild Monkshood, and Eastern Prairie Fringed 
Orchid will become the primary endangered species which will be searched for on the farm. The Northern 
Wild Monkshood is commonly found in the same habitat as the Iowa Pleistocene Snail. However, the 
Eastern Prairie Fringed Orchid is found in small "goat prairies" some of which will be burned this April. To 
aid in looking for endangered species, a game camera is being used. The camera will hopefully capture 
a picture of a bobcat, whose tracks have been seen in the area. Along with looking for the bobcat, 
tracking and the collection of small animal bones has been done. So far, the only the foundation has 
been laid for the project and it will continue onto next year. 
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LETTERS FROM HOME: THE EFFECT OF WAR ON MILITARY FAMILIES 
Presenter(s) 
Kelly Heuser, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Jim Victory, Illinois Mathematics and Science Academy 
The "Long War," as it is now being called, began on October 7th, 2001 with Operation Enduring Freedom 
(the invasion of Afghanistan). Kristin Henderson, wife of an Army chaplain, describes the role of the 
family in While They're At War in these terms: "Military readiness is like a three-legged stool. The first leg 
is training, the second equipment. The third leg is family. If any of these three legs snaps, the stool tips 
over and America is unprepared to defend herself." Using a broad array of electronic and hard copy 
resources, personal interviews, and surveys, a study was conducted on the effects of wartime 
deployments on family life. There are different ways for families to cope with the absence of one of its 
members, but all go through the same stages. They are very similar to those of mourning a death: shock 
and denial, release of anger, depression, loneliness, increase in tension, and finally they will either be 
able to come to grips with it, or they will sink further into despair. This presentation will attempt to provide 
a glimpse of the home front experience to its audience. 
SUPER COOL AND SUPER COILED SUPERHELICES! 
Presenter(s) 
Jamison A. Hill, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. Nathan Fry, Northwestern University 
Dr. Liang-shi Li, Northwestern University 
The absolute spatial orientation of a molecule can have a profound effect upon its function and 
characteristics. Molecules with several distinct spatial orientations or enantiomers are chiral. Most 
chemical reactions in which the product is chiral will produce a racemic mixture of different enantiomers. 
In the pharmaceutical industry, it is especially important to develop methods of obtaining only one 
enantiomer of a molecule as a result of a chemical reaction. In order to do this, chiral catalysts are 
needed in order to selectively drive the reaction towards one enantiomer over the other. One way to 
create chiral catalysts, especially of the inorganic kind, is to template them onto a chiral structure, such as 
a helix. 
This research explores a fairly new method of creating helices, upon which catalysts can be templated 
using peptide lipids, a short peptide strand with both hydrophobic and hydrophilic moieties. Normally 
these peptide lipids self-assemble in organic solvent into cylindrical nanofibers, however, when a bulky 
end group is attached to one end of the peptide-lipid molecules, the nanofiber becomes helical in 
geometry. A model was proposed in which the cylindrical nanofiber is really comprised of peptides in 
helical 3-sheets, and that adding bulky end groups to the peptide-lipid molecules exerts a torque upon the 
primary helix causing it to twist into a superhelix. In order to test this model, several peptide lipids were 
created with distinct end groups and then inspected by atomic force microscopy in order to determine the 
shape of the resulting fiber. 
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BUILDING ARTIFICIAL CELLS FROM THE GROUND UP 
Presenter(s) 
Albert Ho, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Fouzi Mouffouk, Rush Hospital Research Facility 
The greatest scientists in the world have pondered and tried to explain the origin of life, yet the picture 
they painted for us is still blurry. By analyzing an artificial cell, a biological system in symbiosis 
assembled from non-living matter, we hope to decode the mysteries of our origin and better understand 
our own biological processes. We envision the first artificial cells to be close replicas of the most primitive 
life forms and by analyzing what we have built we can better understand how life began. With recent 
advances in biotechnology and nanotechnology it is becoming increasingly possible to imitate life in the 
form of a very simple proto-organism. We hope that artificial cells will lead to the development of "living 
technology" in which cells will be able to adapt, evolve, and self repair. Living technology may also be 
able to function as intracellular nano-sensors or drug delivery vehicles that can deliver precise dosage at 
a certain time at an exact location within the human body. 
Our goal is to assemble a thermodynamically favorable self-replicating cell that employs proto-genes and 
a proto-metabolism. When supplied with food (surfactants) the metabolic processes will assemble the 
essential building blocks under the condition that only specific gene sequences will enhance the 
metabolic kinetics sufficiently for the whole system to survive. The metabolic system and the self-
replication process will be detailed, focusing on the self-assembly process. 
DETERMINING THE FEASIBILITY OF DEVELOPING A ROLE-PLAYING GAME USING THE JAVA 
PROGRAMMING LANGUAGE 
Presenter(s) 
Jeffrey S. Hodal, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Robert Flemming, Illinois Mathematics and Science Academy 
Is Java a practical programming language for developing computer games, specifically role-playing 
games (RPGs)? In order to answer this question, I explored the various methods for developing Java 
programs, programming several aspects of an RPG using plain text, graphical user interfaces, and Java 
Applets. I began with a Battle System, in which the player battles against the many opponents within the 
game. It started as a simple text based system with the user typing in each command, and evolved into a 
graphical interface with buttons replacing the keyboard input. To experiment with Applets, my research 
led me to a sample Character Creator, which allows players to customize their characters. I altered the 
Applet to fit more appropriately with my Battle System by adjusting the variables that controlled how a 
character can be customized. Finally, I began to integrate these separate code units into an actual RPG, 
with a short demo prepared for Presentation Day. In the course of my work, I learned how Java can be 
applied to a wide range of programming tasks and how Java has become more practical as a 
programming language for games. 
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LOOKING TO THE STARS: OBSERVATORIES AND IMSA 
Presenter(s) 
Heather Hoff, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. John Eggebrecht, Illinois Mathematics and Science Academy 
Ms. Laura Nickerson, Illinois Mathematics and Science Academy 
Ms. Audrey Wells, Illinois Mathematics and Science Academy 
Currently IMSA's astronomical equipment, the Meade LX-200 and 10" telescopes are being stored with 
only blankets for protection in the back corner of the shed behind the track hurdles. During observation 
there is too much ambient light coming from the industrial park and the parking lot lights. IMSA needs an 
observatory, so I have done research on the different types of observatories that would work on IMSA's 
campus. I have also done research on renewable energy to power the observatory. A likely renewable 
resource to use will be solar panels which will have excess power storage during the summer months. As 
a result of my research, I recommend it be built on the western most hill behind the hexagon slab since 
there is less ambient light in this area. Other decisions include which dome manufacturer to use and what 
construction materials to use for the walls. The dome manufacturers to consider are: Sirius Observatories, 
Home-Dome Observatories, and Ash Dome. The different types of materials include: brick, aluminum, 
steel, fiberglass and wood. Factors to consider are: durability, strength and cost. In addition, my research 
includes a trip to Ash dome in Plainfield, Illinois. Completion of the observatory is expected by 2007. 
NEURODEVELOPMENTAL OUTCOMES OF GRADE 3 INTRAVENTRICULAR HEMORRHAGE (IVH) 
IN PRETERM NEWBORNS (PN) 
Presenter(s) 
MacKenzie Hovermale, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Jonathan Muraskas, Loyola University Medical Center 
Intraventricular hemorrhage (IVH), a type of bleeding in the brain, is common in preterm newborns (PN) 
and graded 1 to 4. Grades 1 and 2 tend to have normal outcomes. In Grade 3 and 4 (severe IVH), 
significant abnormal outcomes have been described in 50-90% of the newborns. Approximately 10% of 
low birth weight (< 2500 grams) and/or ^29 weeks gestational age newborns have severe IVH. 
Ventricular dilation (VD) occurs in Grade 3 IVH with highly varying degrees of neurodevelopmental 
outcomes, which makes it difficult for doctors to counsel parents accordingly. We hypothesized that PN 
with Grade 3 IVH and mild VD can have satisfactory outcomes. We identified 141 PN from Loyola 
University Medical Center born between 1997 and 2002 that were discharged with a diagnosis of Grade 3 
IVH. We excluded PN with periventricular leukomalacia, intrauterine growth restriction, congenital 
anomalies, and inadequate follow-up data. We identified 58 PN with mild VD (Group 1) and 21 PN with 
moderate to severe VD (Group 2) followed at the developmental clinic for at least 12 months corrected 
age. Outcomes were classified as normal, mild, moderate, or severe disability. Significance was 
determined using 2 tailed student t-test, chi-square, and Fischer exact test. Group 1 had 32 normal, 18 
mild, 6 moderate, and 2 severe developmental outcomes. Group 2 had 3 normal, 3 mild, 6 moderate, and 
9 severe. All had a statistical p value of <0.001. The only difference in the two groups was the use of 
antenatal steroids. Group 1 had 83% compared to Group 2 with 57%. We concluded that PN with mild VD 
have a good prognosis as hypothesized, and parents of these newborns can now be counseled 
accordingly. 
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PARENT INCARCERATION: INCREASING OR DECREASING CRIME? 
Presenter(s) 
Joseph Hsu, Illinois Mathematics and Science Academy 
Mentor(s) 
The Honorable Lon Schultz, Circuit Court, Criminal Trial Division 
This paper analyzes the effectiveness of incarcerating parents with minor children in order to reduce 
future crime rates. In order to properly weigh the effects of such a complicated action, this paper delves 
briefly into the factors that create a criminal lifestyle. I argue that the environmental culture along with 
socio-economic needs are the most important factors in producing a criminal. 
This paper focuses on three crime-increasing consequences of incarcerating a parent. First, since shame 
is such a strong deterrent for not committing crimes, when most of a family or neighborhood has been to 
jail, incarceration no longer seems like such an unfavorable punishment. Second, the removal of a parent 
creates motivations, such as lack of material wealth, for a child to commit crimes. Finally, incarceration 
removes a parental influence from the child. Although they themselves are criminals, many still try hard 
to make sure their children do not follow in their footsteps. Finally, for conclusive data that is necessary in 
order to find the solution to this serious problem, I propose a long-term detailed collection of data for 
incarcerated parents and their children in 3 different settings: a high crime urban area, a small city or 
suburb of median crime rate, and a low crime rate rural area. 
ESSENTIAL ROLE OF CENTROBIN IN NUCLEAR INTEGRITY 
Presenter(s) 
Kathy Huang, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Qingshen Gao, Evanston Northwestern Healthcare Research Institute 
The integrity of the nuclear envelope is important for DNA replication and cell cycle progression. Many 
human hereditary diseases are thought to be caused by defects in nuclear envelope proteins such as 
lamins A, B, and emerin. For example, mutations in Lamin A cause progeria, an accelerated aging 
disease. The lamina network is embedded in the inner membrane of the nuclear envelope, and its 
proteins, lamins A and B, are important for nuclear integrity. Other proteins that localize to the nuclear 
envelope bind with lamins. Here we found that centrobin, a protein known to associate with the 
centrosome, also localizes to the nuclear envelope and is required for its integrity. 
Centrobin was knocked down in cells by siRNA, and then the cells were cultured. The efficiency of the 
knockdown was determined by immunostaining with anti-centrobin antibody. The nuclear envelope was 
stained by nuclear envelope markers such as emerin, LAP2, nuclear porins, and lamins. Finally, the 
control and siRNA knockdown cells were examined using a confocal microscope. We found that emerin 
exhibited a mesh-like localization in centrobin knockdown cells by staining the inner nuclear envelope 
markers. Also, emerin was found to have decreased association with the nuclear envelope and formed 
aggregates in the cytoplasm, while nuclear pore complex proteins were lost from the nuclear envelope. 
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UNCLE SAM TE DESEA (WANTS YOU)! 
Presenter(s) 
Heriberto Ibarra, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. Fred Fleischbein, Global Business Alliance 
As the demand for soldiers increases, the United States military has failed to meet its recruitment quotas. 
Having the largest pool of available 18 year-olds in the United States, Hispanics are a primary target for 
recruiters. The Hispanic community often finds itself with deferential patriotism, meaning they "follow the 
flag blindly" with feelings of indebtedness to the United States and desire to blend into American society. 
This gives recruiters something to aim at while trying to enlist the Latino community. This research project 
focuses on the conduct of the military to induce low-income Hispanic students to enlist in the Armed 
Services. Additional attention will be concentrated on the behaviors of recruiters and someone 
considering enlistment: the former pursuing a potential soldier, the latter expecting to go through basic 
training and receive full tuition. 
ASSESSING LOCAL BRAIN FUNCTION WITH QUANTITATIVE EEG AND CONVENTIONAL EEG IN 
CORRELATION WITH SPECT SCANS IN PATIENTS WITH CEREBRAL INFARCTION 
Presenter(s) 
Aiva M. levins, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Teresa Poprawski, Hines Veterans Administration Hospital 
Stroke is one of the main causes of neurological disabilities. Therefore, it is very important to evaluate 
patients with techniques that accurately assess brain function. It has been reported that brain electrical 
activity is related to cerebral blood flow. We performed this study to determine and compare the accuracy 
of conventional EEG and qualitative EEG in evaluating this relationship. 
Six patients (age 65 +/-12) with diagnosis of cerebral infarction (death of tissue due to obstruction of local 
blood supply) were studied with conventional EEG, qEEG, and HMPAO based SPECT. SPECT analysis 
was conducted by means of SPM 99 and qEEG data was analyzed by standardized protocol involving the 
Neuroguide database. Correlations between SPECT findings and qEEG absolute and relative powers 
were evaluated. 
Conventional EEG was non-localizing upon visual inspection. However, considerable correlations 
between regional brain activity and perfusion were found with qEEG and SPECT. Brain areas with 
significantly decreased perfusion on the SPECT scan showed increased "slow" activity (delta and theta 
frequencies) and decreased "fast" activity (alpha and beta frequencies) in qEEG analysis. Areas of 
increased perfusion on the SPECT scan were associated with an increase in beta activity in qEEG. 
These findings demonstrate the relationship of cerebral blood flow with regional brain activity and indicate 
that qEEG results based upon a comparison against a normal database more accurately reflect local 
brain function that parallels SPECT findings than conventional EEG. 
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BOOT CAMP: SUCCESS OR FOE? 
Presenter(s) 
Jessica O. Imarenezor, Illinois Mathematics and Science Academy 
Berenice Sanchez, Illinois Mathematics and Science Academy 
Mentor(s) 
The Honorable Lon Schultz, Circuit Court, Criminal Trial Division 
Ever know someone who made a wrong decision and it affected them for the rest of their lives? Many 
people are convicted for crimes everyday. What attempts are made for these convicts to get a better life 
after their conviction? Are there any attempts to prevent them from making the wrong decision again? In 
Cook County of Illinois there is a resolution for those who have made bad decisions and seem to show 
some sign of being able to correct their wrongdoing. For these non-violent convicts, some are allowed to 
participate in a reform program, under certain restrictions. The most well-known program in Cook County 
is Boot Camp. We looked at the format of boot camp from its origin to its present, evaluating the true 
success of the program. What other options would these convicts have if they had not attended the 
program? Is Boot Camp doing a successful job? 
DEVELOPMENT AND ANALYSIS OF NOVEL COHERENT X-RAY IMAGING METHODS FOR 
CHARACTERIZING ATHEROSCLEROTIC PLAQUE MICROSTRUCTURE 
Presenter(s) 
Young Hong Ip, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Mark Anastasio, Illinois Institute of Technology 
Stroke is a leading cause of death and disability in the United States. In order to help prevent strokes, 
better imaging techniques need to be developed to screen for dangerous, rupture-prone, plaques. 
Clinically available imaging techniques do not provide sufficient information to reliably identify rupture-
prone plaques. We are developing a novel X-ray imaging method that can reveal plaque microstructure. 
This knowledge will enable doctors to determine whether or not a patient is prone to a stroke. The 
method is different from conventional imaging methods because it employs monochromatic radiation and 
an analyzer crystal placed between the object and the detector. In addition to yielding more diagnostic 
information, the DEI method uses much smaller radiation dosages compared to conventional X-ray 
methods. Furthermore, because DEI images are not solely based on absorption data, the method can 
also be expanded to improve mammogram technology or other soft-tissue imaging. 
THE EFFECT OF THE PROTEASOME-UBIQUITIN COMPLEX IN BACTERIAL CELLS 
Presenter(s) 
Sivaraman Iyer, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Andreas Matouschek, Northwestern University 
Inside our cells, DNA is constantly being transcribed into RNA and translated into proteins. But what 
happens after a protein is used? The cell does not let the proteins float in the cytoplasm, which would 
lead to cluttering inside the cell, and the functions it normally carries out would be hindered by millions of 
extra proteins taking up room. The lysosome, the organelle that consumes the cell's waste, is not the only 
complex responsible for destroying proteins. There is a mechanism inside the cell, the ubiquitin-
proteasome mechanism, that uses a small protein named ubiquitin to mark these proteins for destruction. 
The mechanism prevents the proteasome from destroying random proteins. Research has shown that 
proteins' accumulation inside the cell may be linked to neurodegenerative diseases such as Alzheimer's, 
Parkinson's, and Huntington's. My research uses several molecular biology and biochemistry techniques 
to investigate how the proteasome deals with these types of proteins. 
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SHC LINKS RECEPTORS TO CLATHRIN-MEDIATED ENDOCYTOSIS 
Presenter(s) 
Swetha Jalli, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Piers Nash, University of Chicago 
Medical advancements are making their mark today due to research done on studying cellular functions. 
Endocytosis, the formation of vesicles from the cellular membrane, is a process that is necessary for the 
internalization of growth factors, antigens, and other biomolecules. In an effort to understand the signaling 
mechanism for endocytosis, the adaptin-binding region was investigated in the She protein. As adaptin 
and clathrin were bound to this site, immunofluorescence microscopy was used to track the growth factor 
ligands as they emerged into the cell. We also planned on modeling the biochemical properties of the 
adaptin binding domain. By studying She's interaction with adaptin and clathrin, research can be done to 
examine the down regulation of the signals from the ligand. In cases where the growth factor receptor is 
over-expressed, such as in cancer, the She protein may once again be investigated. 
METHODS TO REMOVE CARCINOGENIC ARSENIC FROM GROUNDWATER USING MINERAL 
OXIDES AND CITRATE TO SEQUESTER ARSENIC(III) 
Presenter(s) 
Yuxi Ji, Illinois Mathematics and Science Academy 
Mentor(s) 
Professor Jean-Francois Gaillard, Northwestern University 
Arsenic poses significant health problems to humans. It is an element present in soils at many 
contaminated sites and in aquatic systems as a result of either anthropogenic activities or natural 
processes. In the environment, arsenic is present as As(lll) and As(V). It forms different chemical species 
of varying toxicity and mobility. In contrast to organic pollutants, arsenic cannot be destroyed, only its 
speciation can be modified. This speciation will change as a result of reactions with oxygen. 
In Bangladesh, arsenic is present in drinking water at concentrations that affect human health. The goal 
of this research is to determine how arsenic could be removed from drinking water by using benign 
chemicals. In the laboratory, we have recreated the chemical composition of Bangladesh groundwater 
and are studying the removal of As(lll) by the natural precipitation of oxides. The oxidation of As(lll) to 
As(V) is facilitated by the presence of citrate that forms a complex with iron that is photoactive. With 
exposure to oxygen and sunlight, Fe(ll) will oxidize to Fe(lll) and form Fe(OH)3, whereas As(lll) is 
oxidized to As(V) that is sorbed onto Fe(OH)3 precipitates. After filtration, the water contains reduced 
levels of total dissolved arsenic. 
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ANTIBODY EFFECT ON SYNAPTIC STRUCTURE 
Presenter(s) 
Lynn Jiang, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Jaime Grutzendler, Feinberg School of Medicine 
Research over the years indicates that immune system attacks on the nervous system can often lead to 
detrimental health effects. In given diseases, immune mechanisms may be able to cross the blood brain 
barrier and target either glia or neurons. However, the complete effect of these attacks on the brain is not 
thoroughly known. To investigate this, we put specific emphasis on examining synaptic transmission, 
experimenting with effect of antibodies on synaptic structure and plasticity. Within a normal system, 
neurotransmitters are fired across the synapse as a communication device between neurons. By binding 
to the post-synaptic channels, neurotransmitters can open the channels, causing an influx of substances 
such as calcium. However, this communication is regulated by concentration levels so that the channels 
are not open for an over-extended period of time. Through direct injection into the cerebral spinal fluid 
around the brain, we replaced the neurotransmitters with antibodies, thus upsetting the regulation and 
potentially opening the channels indefinitely. Using secondary antibody fluorescence, we can determine 
the success of the injection and then proceed to observe structural change by imaging with two-photon 
microscopy. While in the preliminary stages, these observations will be useful in better comprehension of 
the effects of antibodies on synaptic structure. 
THE EFFECTS OF DOPAMINE, ETICLOPRIDE, AND QUINPIROLE ON CELL GROWTH AND MAPK 
SYNTHESIS 
Presenter(s) 
Jennifer M. Jones, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Donald Dosch, Illinois Mathematics and Science Academy 
Dopmaine is a prevalent catecholamine neurotransmitter in the brain, whose participation in neurological 
disorders, such as Parkinson's disease, schizophrenia, bipolar disorder, and addiction, is suspected but 
not yet confirmed. The presence of dopamine can stimulate five receptors (D1 - D5). Unfortunately, 
information on the structure and function of the D2 receptor is lacking. Evidence from previous studies 
suggests that the D2 receptor can affected the production of mitogen activated protein kinase (MAPK), a 
component of the Ras signal transduction pathway. This study investigated how exposure to different 
concentrations of dopamine for variable time periods affected the phosphorlation of MAPK in CRL-10225 
mouse cells. Western blot analysis was used to detect the presence of MAPK. Additionally, numerous cell 
counts were used to monitor the growth of the cells. The results of the variable dopamine concentration 
trials were inconclusive. However dopamine was shown to be fatal to the cells at concentrations of 
dopamine higher than 1.5 uM. Further experiments are being conducted with modified concentrations and 
exposure periods. In the future, experiments will utilize the dopamine agonist, eticlopride, and antagonist, 
quinpirole, to determine their effect on the MAPK pathway also. 
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EXPLORATION AND DEVELOPMENT OF AN INTERACTIVE HOLOGRAPHIC PROJECTOR 
Presenter(s) 
David Jordan, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. John Eggebrecht, Illinois Mathematics and Science Academy 
Holographic projection today is in its infancy, and there are currently very few such devices in the world, 
none of which can detect tactile interaction. Through mechanical manipulation of motors, it is 
theoretically possible to create a holographic projection device with such capabilities. A series of five 
motors could be controlled to move a mirror rapidly. Each motor will then be responsible for a different 
axis of motion to produce the holographic image by scanning through the cubic volume from which the 
image is projected. The motors will each be run by a separate controller that connects through a set of 
pins to the parallel port of a PC. Low-level software then outputs the appropriate bytes to control each 
motor. In addition, by determining the position of the mirror at the time light is reflected back, the 
computer can determine the location of a real object in 3D space, allowing full interactivity with a 
projected hologram. 
THE EFFECT OF ENDOTHELIAL-B RECEPTOR AGONIST (IRL-1620) ON TUMOR BLOOD 
PERFUSION IN RATS 
Presenter(s) 
Nisha Joshi, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Anil Gulati, University of Illinois at Chicago 
The purpose of this project was to determine the effect of IRL-1620 (an endothelin-B receptor agonist) on 
prostate tumor perfusion in rats. Since endothelin and its receptors are overexpressed in primary and 
metastatic prostate carcinomas, it was hypothesized that endothelin B receptor agonist IRL-1620 would 
selectively enhance tumor blood perfusion. To test this hypothesis, 20 male Copenhagen rats were 
inoculated with JHU-4 (rat prostate) cells on the dorsal neck region. After 10 days, when tumors of 100 
mmA3 were established, the rats were randomized in four groups (N=5) to receive saline (the control) or 
IRL-1620 (1, 3, or 6 nmol/kg) via tail vein. A Laser Doppler Flowmetry system was used to measure tumor 
blood perfusion (3 h), with Polyview computer software collecting the data. Tumor blood perfusion 
increased in the groups of IRL-1620-administered rats; the highest percent difference occurred for the 3 
nmol/kg group. Enhanced tumor perfusion, induced by IRL-1620, could be used as a method of 
significantly increasing the uptake and efficacy of anticancer drugs in the future. 
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ONSET OF NASH IS TRIGGERED BY A SIGNAL, AS SEEN USING MCD DIET TO INDUCE DISEASE 
IN MICE 
Presenter(s) 
Tanyaporn (Katie) K. Kaenkumchorn, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Rohit Kohli, Children's Memorial Research Center 
Dr. Peter Whitington, Children's Memorial Research Center 
Non-alcoholic steatohepatitis (NASH), a fatty liver disease, resembles alcoholic liver disease, but occurs 
in people who drink little or no alcohol. Mice fed a diet deficient in methionine and choline (MCD) develop 
liver histology similar to that seen in NASH. It has been thought that the MCD diet produces liver toxicity 
by depleting methyl donors, resulting in NASH. Instead, we hypothesized that the brief absence of these 
essential amino acids represents a metabolic signal that initiates a cascade leading to NASH. Mice were 
divided into groups of four and given control, MCD, pulse (alternating control and MCD diets), and MCD 
50% replenished diets. They were sacrificed at two and three week time points. Serum alanine 
aminotransferase (ALT), fat content, and histology of liver tissue were examined. Data shows that the 
mice fed a pulse diet had significantly greater levels of fat than the mice fed a 50% replenished MCD diet. 
We conclude that the effect of the alternating MCD/control diet is due to the varying signal strength 
caused by every other day exposure to the MCD diet, whereas the 50% MCD diet, which provides the 
same overall MCD exposure, does not have a sufficient lack of amino acids to send the signal. Our 
findings support the hypothesis that a signal rather than a deficiency causes experimental NASH. 
INVESTIGATION OF JADEITE AND NEPHRITE THROUGH OPTICAL COHERENCE TOMOGRAPHY 
Presenter(s) 
Rupal Kamdar, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. William Ellingson, Argonne National Laboratory 
Museum curators face a daunting task establishing the authenticity of a variety of important art works 
containing gems. Of recent interest has been the gem: Jade. Jade however is a broad term for both 
jadeite, NaAISi206, and nephrite, Ca2(MgFe)5(OH)2(Si4011)2. In the late Neolithic Period, the Chinese 
began to inter jadeite and nephrite with the deceased. Today the buried pieces are extremely costly, and 
therefore ascertaining if a specimen is genuine is crucial. To determine authenticity, an exploration of 
Optical Coherence Tomography (OCT) was performed. OCT is a newly developed, nondestructive, laser-
based technology used to take cross-sectional images of the microstructure of optically translucent 
samples. With image resolution varying between 1-15 urn, this refraction-based system is remarkably 
accurate. Using OCT'S precision, previous work was conducted by researchers from the National Palace 
Museum of Taiwan. Their work suggests that relics have several small-scale subsurface morphologies, 
while forgeries have an enhanced number of large-scale morphologies. This project duplicates the 
Taiwanese experiment for verification, but then changes the focus to jadeite. The physical and optical 
properties of jadeite were explored comprehensively in an effort to conduct another experiment that would 
determine the authenticity of jadeite using subsurface morphologies. 
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EFFECTS OF MERCURY IONS ON L-CYSTEINE CHITOSAN THIN FILMS 
Presenter(s) 
Jennifer M. Kang, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Caroline Schauer, Drexel University 
The presence of high concentrations of heavy metals in water has been shown to have carcinogenic 
effects. Monitoring water sources, therefore, is an important issue. Thin films have been shown to 
undergo changes in film thickness, and hence film color, upon contact with certain ions. Thin film metal 
ion sensors are a relatively quick and inexpensive method of monitoring water and have the potential to 
be distributed for use to the general public, due to the fact that they are also easy to use. Submerging 
thin films spun using solutions of L-cysteine chitosan in various metal ion solutions showed that the 
sensors undergo the most significant color change after contact with lead. 
EFFECTS OF BODY LOAD LEVEL ON AMPLITUDE OF KNEE EXTENSOR MUSCLE ACTIVITY 
DURING A CYCLICAL LOCOMOTOR TASK 
Presenter(s) 
Jennifer M. Kang, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. David A. Brown, Feinberg School of Medicine 
Ms. Prem Batchu, Feinberg School of Medicine 
Nervous system function during locomotion has been studied in a variety of animals, and has been found 
to be controlled by both inhibitory and facilitory reflex systems. Studies show that during isometric tasks, 
an inhibitory system limits the amount of force one can support. During locomotion, however, load 
receptors elicit a facilitory response during the stance phase, allowing muscles to support a greater 
amount of force. If this response fails, then limb collapse occurs. Due to difficulty controlling mechanical 
loads, few studies have been able to show this phenomenon during human locomotion. Therefore, we 
studied a constrained locomotor task with a motorized pedaling ergometer. 
During tasks where center of mass is fixed (FC) or where leg configuration is fixed (FL), results show that 
the greatest EMG/force ratio occurs at 20% loading (FC), with the peak occurring at 180 degrees in the 
crank cycle. However, during FL the greatest EMG/force ratio occurs at 35% loading, with the peak 
occurring similarly at 180 degrees. Furthermore, the EMG/force ratio is not modulated during FC at 35% 
loading, whereas this ratio is not modulated at 20% loading during FL. Therefore, the FL condition best 
simulates modulation of EMG/force during locomotion under high loading. 
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CORRELATIONS BETWEEN PERSONALITY AND RESPONSES TO ACUTE SOCIAL STRESS 
Presenter(s) 
Meng Kang, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Harriet de Wit, University of Chicago 
Studies have shown direct correlations between certain personality traits and vulnerability of substance 
abuse, as well exposure to stress and substance abuse. The purpose of this study is to determine 
possible correlations between three dimensions of personality, Positive Emotionality (PEM), Negative 
Emotionality (NEM), and Constraint (CON), and subjective and physiological responses to an acute social 
stressor. Subjects' anxiety levels and physiological states were gathered before, during and after the Trier 
Social Stress Test. 108 subjects, 61 male and 47 female, participated in three experiments conducted at 
the University of Chicago Hospitals. Overall, we found a negative correlation between CON and peak 
increase in self-ratings of anxiety after the acute stress procedure (r= -.262 p<.05). That is, people who 
scored higher on the CON experienced less anxiety peak change after stress. Additionally, we found 
some sex differences factoring responses to the stress, and in the relationship between stress response 
and personality. Females exhibited smaller peak changes in Cortisol after stress than males. For males 
but not females, NEM was negatively correlated with peak change in Cortisol (r= -.349 p<.05) and with 
peak change in anxiety (r= -.290 p<.05). These correlations may help explain behaviors of people with 
varying personality under stressful situations. 
MOLECULAR DETERMINANTS OF IL-4 REGULATION 
Presenter(s) 
Navin Kesari, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Melissa Brown, Feinberg School of Medicine 
Interleukin 4 (IL-4), a protein made by some white blood cells, is very important within the immune system 
because it controls the quality and thus the success of the immune response to an infection. IL-4 must be 
highly regulated: Relatively small alterations in the local concentration of IL-4 made in a response can 
have negative effects. A deficiency in IL-4 production can lead to autoimmune diseases such as 
diabetes and multiple sclerosis, whereas an excess of IL-4 can cause allergies. Ikaros, a zinc-finger 
protein, is a transcription factor that regulates IL-4 gene expression. We know that Ikaros exists in 
several different isoforms, but which ones are functioning and how they act in regulating IL-4 expression 
is unknown. To begin to answer these questions, Ikaros isoforms will be cloned in order to ultimately 
study their structure and function. To do this, we will use standard molecular biology cloning methods to 
isolate DNA encoding the various Ikaros isoforms from mast cells. Ikaros is found within mast cells of 
C57BL/6 mice. Mast cell RNA is isolated and reverse transcribed it to make cDNA, DNA without introns. 
The cDNA is inserted into a bacterial plasmid, the pGEM 3 vector. This plasmid is introduced into 
Escherichia coli and will replicate each time the bacterial chromosome replicates and the bacterial cell 
divides, providing a large source of the various Ikaros genes for study. By studying the structure and 
function of Ikaros, we can determine how better to regulate IL-4 for future therapeutic applications. 
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INTERACTION WITH PKA-RIa SUGGESTS STARGAZIN IS A NOVEL AKAP 
Presenter(s) 
Bharat Kilaru, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Dane Chetkovich, Northwestern University Medical Center 
Alpha-amino-3-hydroxyl-5-methyl-4-isoxazolepropionate (AMPA)-type glutamate receptors, the principle 
excitatory amino acid receptors in the brain, mediate communication between neurons. Their quantity at 
the postsynaptic site controls communication strength between neurons in that an increased number of 
them represent stronger communication. Stargazin, an AMPAR-interacting protein, plays an important 
role in the collection of synaptic AMPARs. Through use of a yeast two-hybrid assay, we identified PKA-
RIa as a stargazin-interactor. We are using in vitro binding assays and coimmunoprecipitation to verify 
this interaction in brain. Cyclic adenosine monophosphate (cAMP) activates protein kinase A (PKA), 
which regulates the activity of its effectors, a process known to be important for types of plasticity thought 
to underlie memory formation. AKAP (A-kinase anchoring protein)-mediated tethering of PKA localizes it 
to specific sites. Rla is a PKA regulatory subunit, and its interaction with stargazin suggests that 
stargazing is a novel AKAP. Based on the important roles that PKA and AKAPs play in plasticity, 
stargazin's regulation of AMPAR synaptic targeting, and PKA's ability to phosphorylate both stargazin and 
AMPARs, stargazin's role as an AKAP may prove very important for neuroplasticity. 
SCIENCE EXPLORERS: THE SEARCH FOR THE GUILTY PATHOGEN 
Presenter(s) 
Claudia Kim, Illinois Mathematics and Science Academy 
Advisor(s) • 
Ms. Kit Pfeifer, Illinois Mathematics and Science Academy 
Science Explorers is a summer camp geared for fourth and fifth graders. It is designed to make science 
fun and teach campers to think. The goal is not only to write curriculum that is informative, but also 
entertaining and interesting. Therefore, many labs and activities that require campers' involvement have 
been included, and lectures kept to a minimum. The topic for this year is epidemiology. A mysterious 
pathogen has caused a town to become sick. The campers are epidemiologists, and they need to 
discover what the pathogen is and determine treatment. The curriculum needs to be written so as camp 
progresses, clues come together to help solve the mystery. During Intersession, IMSA students helped 
with revising, rewriting, and testing the curriculum. Fifth graders from Fox Chase Elementary came to 
IMSA on the last two days to provide needed feedback. For example, one of the activities involved 
students spooling their own DNA. From the students, it was clear they enjoyed the activity. The teachers 
that were surveyed were helpful in providing ways to improve. All of the teachers loved the hands-on 
activities and having high school students as role models for their students. Areas that needed 
improvement were speaking loudly and explaining concepts more clearly. 
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THE REAL FREEMASONS: THE TRUTH BEHIND 300 YEARS OF CONSPIRACY 
Presenter(s) 
Clinton Kinkade, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Jim Victory, Illinois Mathematics and Science Academy 
There are millions of Freemasons in the world today, but very few people even know that they exist 
anymore. Those who are aware of their existence are often misled by popular myths and lies spread over 
the centuries about this group. By analyzing the history of the Freemasons, their morals, and the effect 
they have had upon the world today I hope to enlighten people to the truth about Freemasonry. From their 
origins in early 18th century Britain, to their often argued influence during the French and American 
Revolutions, and to their recent popularity due to Dan Brown's popular book Angels and Demons, the 
Freemasons have gone from acceptance, to rejection, and finally to mystery. The Freemasons provide an 
important look into how mankind's perceptions of each other have changed over the centuries. Formed 
during a period of religious, racial, and sexual intolerance, the Freemasons showed insight far ahead of 
their time. They crafted a society in which those of any religion, race, or gender could participate. It 
seems a shame to let such a magnificent organization go on living in the shadows when so many could 
benefit from its influence. 
HIV AND ITS TRANSMISSION FROM MOTHER-TO-CHILD 
Presenter(s) 
Catherine Ko, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Judith Scheppler, Illinois Mathematics aitd Science Academy 
HIV infection is preventable if the necessary precautions are taken. It is the responsibility of the adults to 
take those precautions. They are responsible for their own lifestyle and for the wellbeing of the children 
to whom they give life. Although some choose to take the risks, children do not get that choice. More 
than 700,000 children are infected with HIV each year. More than 95% of these infected children 
acquired the disease from their mothers. Mother-to-child transmission is just one of the three main ways 
that HIV can be transmitted. The disease can also be transmitted through unprotected sex or through 
contact with infected blood. Mother-to-child transmission can occur during pregnancy, delivery, or 
breastfeeding; the most common during delivery, the least being breastfeeding. The overall rate of 
transmission is 15% - 30% in non-breastfeeding populations and 30% - 45% in breastfeeding populations. 
This is in the absence of intervention. If an HIV positive pregnant woman is identified and treated, the 
rate of transmission can be decreased to 8%. Transmission can decreased even farther to 1.7% if the 
mother's viral load can be made undetectable. This presentation addresses various subjects concerning 
and related to the transmission of HIV from mother-to-child. 
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ARCHEOLOGICAL INVESTIGATION OF A HISTORICAL SETTLEMENT SITE ON HIDDEN BLUFFS 
FARM IN JACKSON COUNTY, IOWA 
Presenter(s) 
Mary Kobs, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. David Gossman, Gossman Consulting 
The Gossman farm in Zwingle, Iowa contains many areas for possible archaeological research. One of 
these is the remains of an early settlement site from the 1800s. Very little is known of the site at present, 
but preliminary findings provide new insight in the archaeology of the area. To investigate the site, 
archaeological methods were utilized, such as excavation and analysis of artifacts. Thus far, pottery 
chips, nails, and other metal objects have been uncovered at the site. Foundation stones provide the 
measurement of the building, and other depressions in the vicinity may indicate a root cellar and 
outhouse location. In addition, historical maps of settlement areas available at the Jackson County 
Historical Society have been a valuable resource for information pertaining to dating the site. So far, all 
research points to fire as a possible source of the destruction and abandonment of the site. 
THE IMPACT OF MUSIC THERAPY ON PHYSIOLOGICAL PARAMETERS OF CHILDREN IN 
PALLIATIVE CARE PROGRAMS 
Presenter(s) 
Audra A. Kramer, Illinois Mathematics and Science Academy 
Mentor(s) 
Ms. Liz Douglass, Innovative Music Therapy 
Dr. Ileana Leyva, Central DuPage Hospital 
Addressing pain and anxiety in children with a life threatening illness is often very difficult due to a 
number of different factors. Children may be afraid to admit that they are in pain for fear of painful 
procedures, or they may not want to take medications that will affect their mood, ability to interact and 
play. Music therapy provides a noninvasive adjunct in pain management with these children. The goal of 
our research is to quantify the affects of music therapy on pain and other symptoms in children who are 
living with chronic or terminal illnesses. This study involves the measurements of heart rate, respiratory 
rate, muscle spasticity, validated pain tools, and the work of breathing taken before and after the 
intervention. 
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THE ROLE OF THE NEUROENDOCRINE SYSTEM IN THE C. ELEGANS HEAT SHOCK RESPONSE 
Presenter(s) 
Rebecca M. Krock, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Richard Morimoto, Northwestern University 
The heat shock response is a mechanism for surviving exposure to temperature variations that is highly 
conserved across species. In the heat shock response of the nematode Caenorhabditis elegans, normal 
transcription is temporarily halted while transcription factor HSF-1 is activated and induces dramatically 
elevated levels of heat shock proteins. After exposure to elevated temperatures, these proteins act in 
pathways involved in refolding, proteolysis, or sequestration of heat-denatured proteins. It is unclear 
whether the heat shock response in multicellular organisms is induced cell-autonomously, in a manner 
similar to single-cell organisms, or whether the neuroendocrine system has a regulatory role. In order to 
support or disprove the involvement of neuronal signaling in the heat shock response, C. elegans strains 
ceh-14(ch3)X and hsf-1 were subjected to heat shock and assayed for mortality, hsf-1 worms lack HSF-1, 
a crucial intracellular regulator of the heat shock response, while ceh- 14(ch3)X worms have a functional 
mutation in the ADF thermosensory neurons. Mortality was assayed at frequent intervals for two hours 
following heat shock at a range of temperatures between 15° and 35° C. Preliminary results suggest that 
both ceh-14(ch3)X and hsf-1 worms have significantly higher death rates than wild-type worms after heat 
shock at the upper end of this temperature range. This may mean that the ADF neuron is involved in the 
heat shock response. 
STUDENT LEADERSHIP AND CIVIC RESPONSIBILITY 
Presenter(s) 
Codi L. Kuhlemeier, Illinois Mathematics and Science Academy 
Michael R. Razim, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Robert Hernandez, Illinois Mathematics and Science Academy 
The goal of our Inquiry is to better understand students' views on their civic responsibility towards their 
school. Civic responsibility is the students' realization that their participation in community as an active 
and productive member positively affects their environment and school experiences. By developing a 
survey for residential high school students, we obtained students' perspective on their responsibly to their 
school. The sections of the survey correlate with the information that we wanted to learn from the 
students. One of the sections asked students to reflect on their contribution to their school and 
involvement in their community. We examined factors that might foster students' civic responsibility by 
asking questions that examined past education and upbringing, school programs, and school aesthetics. 
As part of civic responsibility to their school, students should help others, know the importance of 
participating in community programs, and take care of their school and living environment. However, that 
is not always the case at IMSA, as indicated by actions that do not improve the school community. Our 
initial findings show that 46.6% of the people surveyed agree that being actively involved in school issues 
is everyone's responsibility, including his or her own. Furthermore, initial findings show that 60% of the 
people surveyed agree that they believe that they can personally make a difference in the community. 
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SIMULATING NEUTRON THERAPY WITH GEANT4 
Presenter(s) 
Neeta V. Kulkarni, Illinois Mathematics and Science Academy 
Yifan Sun, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. G. P. Yeh, Fermi National Accelerator Laboratory 
Fermilab's Neutron Therapy Facility (NTF), one of only three facilities in the United States, treats up to 
300 cancer patients annually. The majority of these patients suffer from various radio-resistant cancers 
such as salivary gland tumors, advanced prostate cancer, locally advanced head and neck cancers, 
melanoma, and inoperable sarcomas. Unlike conventional photon radiation therapy, neutron therapy 
splits the nuclei of cancerous cells into a pair of different nuclei which cannot recombine, effectively 
preventing the tumor from regrowing. Neutron therapy is approximately four times more biologically 
effective than photon therapy and provides patients with a reduced recovery time. 
Geometry and Tracking 4 (Geant4), a simulation toolkit designed to model particles passing through 
matter, is used for 3-D simulation of the neutron beam and its interaction with the tumor. Results 
gathered from Geant4 can be used to study the effects of various beam parameters. This will help 
scientists and doctors improve the efficiency of neutron therapy, effectively providing cancer patients with 
better treatment. 
BIOLOGICALLY FUNCTIONALIZED NANOTUNNELS ON FERROELECTRIC LEAD ZIRCONIUM 
TITANATE SURFACES 
Presenter(s) 
Michael Kuo, Illinois Mathematics and Science Academy 
William C. Pan, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Leonidas Ocola, Argonne National Laboratory 
We have shown the feasibility of functionalizing a ferroelectric surface with specifically-binding 
biomolecules. The ultimate goal is to electrically actuate these biomolecules to act as valves operating 
within fluid-bearing nanotunnels. The nanotunnels are fabricated using a bilayer resist method on a 
ferroelectric lead zirconium titanate (PZT) thin film with an underlying platinum electrode substrate. PZT-
specific biomolecules are arrived at utilizing peptide-expressing bacteriophages. Attaching these 
biomolecules in specific locations along a nanotunnel and then applying a polarizing voltage across the 
PZT layer causes the polar biomolecules to tether toward or away from the surface, forming open and 
closed nanovalve states. Work thus far has involved testing binding selectivity of the bacteriophage to 
PZT in relation to other materials comprising the device and fabricating prototype microfluidic devices to 
test fluidic properties and peptide durability. 
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THE EFFECTS OF SLEEP DEPRIVATION ON MOOD AND COGNITIVE PERFORMANCE IN 
DELAYED PHASE SLEEP DISORDER PATIENTS 
Presenter(s) 
Elizabeth Kuznetsov, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Kathryn Reid, Feinberg School of Medicine 
Dr. Phyllis Zee, Feinberg School of Medicine 
Delayed Sleep Phase (DSP) is a circadian rhythm sleep disorder characterized by a delay in the timing of 
the habitual sleep period. DSP is the most common circadian sleep disorder, and it is most common in 
young adults. Circadian rhythms are behavioral and physiological rhythms that span a roughly 24 hour 
period. It has been shown that cognitive performance and mood exhibit a circadian rhythm. In the current 
study, effects of DSP on cognitive performance and mood are explored over 28 hours of constant routine. 
This study explores the possibility that fluctuations of mood and performance in absence of external time 
cues may differ in DSP patients, and whether there is a connection between mood and cognitive 
performance. To accomplish this, subjects were tested during 28 hours of continuous wakefulness, with 
two hour intervals between testing sessions. Every two hours subjects rated their subjective mood using 
a Visual Analog Scale, and completed a battery of cognitive tests. By examining their mood, cognitive 
abilities, and relationships between the two, the effects of DSP during sleep deprivation can be further 
characterized. 
IMSA ON WHEELS: SCIENCE IS SHOCKING 
Presenter(s) 
Noelle Kwan, Illinois Mathematics and Science Academy 
James Niles, Illinois Mathematics and Science Academy 
Meng Zhang, Illinois Mathematics and Science Academy 
Advisor(s) 
Ms. Michelle Kolar, Illinois Mathematics and Science Academy 
Ms. Tracy Miller, Illinois Mathematics and Science Academy 
Engaging elementary school students and stimulating their interest in science is essential for the next 
generations to embrace the exponential growth and advancement in all modern sciences. This Inquiry 
serves as a step in that direction, writing and presenting a 45-minute show focusing on basic principles in 
electricity and magnetism and demonstrating how science is shocking, which became the show's name. 
With creativity and thorough research, our group designed and tested several demonstrations for the 
show. Some of our demonstrations include the use of the Van de Graff Generator and the Tesla Coil for 
visual demonstration and audience participation to further enhance the show, and so that the students 
remain interested. However, this show is always a show in progress and requires the feedback of the 
audience so that the show can be assessed for coherency, comprehensibility, and effectiveness. Teacher 
surveys provided the Inquiry team with ideas of whether or not the show fulfilled its goal and provided 
information as to what aspects of the show needed to be changed or removed. The show has received 
great feedback and has reached many schools. Through these presentations, the Inquiry team is moving 
closer to achieving its goal of sharing its interest in science. 
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LOSS OF CNS NE INCREASES THE PROINFLAMMATORY RESPONSE TO MPTP PRODUCING 
PROGRESSIVE DA NEURON LOSS 
Presenter(s) 
Patrick Lang, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Paul M. Carvey, Rush Presbyterian St. Lukes 
In order to better understand the variables and mechanisms involved in the progression of Parkinson's 
disease (PD), four specific aims were drawn up so as to present reasons for the progressive loss of 
dopamine (DA) neurons besides the observed effects of age on DA neurons. The underlying goal for 
specific aim 3 is to show that the loss of central nervous system (CNS) neropinephrine (NE) increases the 
proinflammatory response to MPTP, a drug that destroys dopaminergic neurons, producing progressive 
DA neuron loss. This is a result of preliminary evidence showing that a decrease of NE causes a lowered 
threshold for the activation of the proinflammatory response, suggesting NE regulates the response. As a 
part of specific aim 3, mice will receive a 40 mg/kg treatment of the locus cereleus (LC) neurotoxin DSP-4 
at day -10, after maturation to two months of age. Additionally, we will administer the mice with either 10 
mg/kg/hr times 4 of MPTP or saline (SAL), the control, at day 0 and sacrifice the animals at 10 and 28 
days after the second treatment occurs to test for a response. Specifically, I will aid in counting the 
dopamine neurons found in the brains of those mice treated and untreated with the above toxins. 
ASSOCIATION OF ENDOTHELIAL NITRIC OXIDE SYNTHASE (ENOS) GENE POLYMORPHISMS 
WITH ABDOMINAL AORTIC ANEURYSMS 
Presenter(s) 
Stephanie H. Lee, Illinois Mathematics and Science Academy 
Isabella T. Rossi, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. William Pearce, Northwestern Memorial Hospital 
Mrs. Vera Shively, Northwestern Memorial Hospital 
Abdominal aortic aneurysms (AAA) are characterized by a localized weakening and dilation of the aortic 
wall and the presence of atherosclerosis. If untreated, they will enlarge and may rupture. The cause is 
unknown and is multi-factorial. Endothelial cells line arteries and produce eNOS, an enzyme that forms 
nitric oxide (NO). NO is responsible for maintaining arteries in a relaxed state, preventing blood clotting 
that impairs blood flow. Several polymorphisms have been identified in the eNOS gene. Polymorphisms 
are changes in genetic sequences, which may be linked to a disease, that are found in the population. In 
the case of eNOS, certain polymorphisms have been associated with cardiovascular diseases. 
We investigated the T-786C and 4a/4b polymorphisms of the eNOS gene to see whether they are 
associated with AAA. T-786C is located in the promoter of the gene. The rare -786C allele causes a 
reduction in the eNOS enzyme activity, resulting in less NO production. The 4a/4b polymorphism is 
located in intron 4, and the rare a allele has been associated with heart disease and cardiac arrest. 
Using DNA isolated from patients with AAA plus controls, Polymerase Chain Reaction (PCR), restriction 
endonuclease digestion, and gel electrophoresis are used to genotype the DNA samples. We anticipate 
the -786C allele of T-786C and the a-allele of 4a/4b to be more prevalent in AAA patients. 
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THE PHYSICS OF CLICK BEETLES 
Presenter(s) 
Michael LeResche, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. David Workman, Illinois Mathematics and Science Academy 
Click beetles are called such because of a swift jackknifing motion that they use to right themselves. 
During this motion, they make a name-inspiring "click" sound. The more remarkable thing about this 
motion is that during this launch the beetle experiences an acceleration of about 450 g's. A human can 
only survive a maximum of about a 7 g force, and only then for a few seconds. Multiple g's are usually 
experienced accompanying a large change in velocity over a short period of time. I have tried to obtain 
click beetles by looking for them out in the wild and by searching for somewhere to order them from, but 
with no success. Though my original goal was to find how the beetle could survive such a force, my goal 
has now become the analysis of the details of the "click" interaction that produces these large g forces. 
After simplifying a series of physics equations, I have found a pair that relates force with mass, Av, and 
At. I am going to determine whether the changes in time (At) and the changes in velocity (Av) produced in 
this interaction are capable of explaining the claims of 450 g acceleration. 
PEPTIDE AMPHIPHILE AND ISLET TRANSPLANTATIONS: A TREATMENT FOR DIABETES TYPE I 
Presenter(s) 
Chuan Li, Illinois Mathematics and Science Academy 
Mentor(s) 
Ms. Lesley Chow, Northwestern University Medical Center 
Type 1 diabetes is a prominent disease in the world. Islet transplantation has recently become the 
recommended treatment. Islet transplantation today involves injection into the portal vein, which can be 
effective with the right number of islets, but is very invasive and potentially dangerous (i.e., portal 
hypertension, bleeding) for the patient. Due to these facts, an alternative transplantation site that 
provides the proper microenvironment and vascularization for islet viability is desired and necessary. 
We believe that scaffolds made of self-assembling, peptide-amphiphile (PA) nanofibers may improve islet 
transplantations and introduce the opportunity for alternative transplant sites. We are using a heparin-
binding PA (HBPA) system to attract VEGF and FGF-2, growth factors involved in angiogenesis. We have 
placed HBPA scaffolds in several locations, such as the epididymal fat pad, in mice to test their 
effectiveness. 
The preliminary results of our experiments show that the addition of growth factors to our scaffolds yield 
an increase of more than 200% in vessel density. This high amount of vascularization would provide a 
beneficial environment for the islets. Further testing is needed to observe the effects and reliability of our 
scaffolds with islets implanted in diabetic mice. 
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SPIES, LIES, AND TORTURE: CONTENTIONS BETWEEN EXECUTIVE POWER AND 
CONSTITUTIONAL RIGHTS DURING "TIMES OF WAR" 
Presenter(s) 
Yang Li, Illinois Mathematics and Science Academy 
Kinga Wilewska, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. Robert Schultz, Amnesty International 
Since September 11, 2001, the Federal Government of the United States began fighting terrorism using a 
number of controversial methods, which arguably violated the Fourth and Eighth Amendments of the 
United States Constitution, the Geneva Conventions, and other human rights covenants. These include 
unlawful detentions, the use of torture, and domestic wiretaps. Similar accusations have also been 
brought up against former administrations, including that of Abraham Lincoln, Harry S. Truman, Richard 
Nixon, and Franklin D. Roosevelt. The recurring issue of limits of executive power, particularly during 
times of war, demonstrates that there are fundamental flaws in the interpretations of international treaties 
including human rights covenants. Through close examination of historical documents and events, and 
research of contemporary accusations against the Bush Administration, it is possible to understand how 
and why these ambiguous interpretations of executive power remain unresolved. 
RIVER PARK: A MIXED-USE COMMERCIAL AND RESIDENTIAL DEVELOPMENT 
Presenter(s) 
Chantel Liggett, Illinois Mathematics and Science Academy 
Samuel J. McWilliams, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. Steven Vasilion, Vasilion Architects 
The way in which we live can oftentimes be heavily influenced by the structures around us. In addition to 
being an interesting design project, our River Park development looks at the relationships between the 
architect, city administrator, property owner, and the landscape at hand. In this project we designed both 
retail and residential components within a two-block area along the Fox River in downtown Batavia, 
Illinois. Our 6-person team, consisting of students from IMSA as well as Batavia and Geneva High 
Schools, and our advisor, local architect Steve Vasilion, worked to promote a community feel that's both 
charismatic and functional. The project also takes into account the desires and necessities of every 
delegation involved, an essential key in city development. As we've done in this River Park project, 
architects work to please all parties while creating an aesthetically pleasing structure and business mix 
that draws upon the character of the existing community surrounding it. 
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SATISFYING EVERYONE: MAKING SURE A CERTAIN AGE GROUP ISN'T LEFT OUT OF AN 
URBAN PLAN 
Presenter(s) 
Chantel Liggett, Illinois Mathematics and Science Academy 
Mentor(s) 
Ms. Britta McKenna, Batavia Main Street 
A fairly new style of urban design, New Urbanism, is thought of as the Utopian city plan. It integrates 
housing, shops, workplaces, and parks into close-knit communities that are both charismatic and efficient. 
My mentorship focuses on bringing this concept to the City of Batavia, Illinois. The city's current business 
mix lacks an area catering to customers in their pre-teens through twenties. The ideal resolution to this 
problem is renovating an area of Batavia's downtown to target such a New Urbanism audience. My 
research, conducted primarily through interviews and surveys of local citizens, reveals a desire for a new, 
creative mix of fun, inviting "hangouts" and boutiques in Batavia's historic downtown, coupled with parks, 
sporting areas, and affordable housing- New Urbanism. One prospective location for this business mix is 
an underutilized area in southwest quadrant of downtown measuring 4.6 acresA2. Prospective 
independent businesses recommended include: a crafty jewelry shop, arcade, comedy and dance club, 
pool hall, sports arena with shop, chocolate/candy shop, cafe, and relocation of a current music store 
called Kiss the Sky. Other unique franchises like Sonic Drive-In, Starbucks, Waldenbooks, Cold Stone Ice 
Cream, and teen clothing stores like Plato's Closet would also work well in this area. 
LEGAL RESEARCH: INVESTIGATING AND ANALYZING POLICY AND PROCEDURE 
Presenter(s) 
Kyung-gun (Sam) S. Lim, Illinois Mathematics and Science Academy 
Daniel E. Montgomery, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. Bernard Harcourt, University of Chicago 
Almost every board or organization has policies and procedures by which they abide. Often a policy may 
be interpreted in different ways, and differences of opinion form regarding whether or not policy and 
procedure were followed. Several questions are raised by the differing interpretations, one being what 
responsibility the organization has to follow its own policies and procedures. In this project we researched 
the policy and procedure of IMSA's Human and Animal Subject Review Committee (HASRC); the 
academy's governing body on ethical issues in research, and legal and safety compliance. We examined 
a specific case where HASRC decided that research was not appropriate to present, although previously 
the stated procedure had been followed and the research was approved. We examined both sides of the 
issue: documenting the circumstances, filing a Freedom of Information Act to obtain public records 
concerning the censored project, analyzing the policy and procedures to determine where differences of 
opinion and interpretation occurred. Finally, we offer suggestions of how differences may be addressed to 
clarify and strengthen IMSA's program. 
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THE HOME OF WHICH BRAVE? THE INDIAN STRUGGLE FOR SURVIVAL FROM THE WAR OF 
1812 TO THE BLACK HAWK WAR 
Presenter(s) 
Natnari N. Linwong, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Claiborne Skinner, Illinois Mathematics and Science Academy 
The War of 1812 has been painted variously as an exercise in imperial arrogance, a fledgling nation's 
bold triumph, and an unfortunately bloody blunder of little real consequence. But for one of the parties 
concerned, it was simply a matter of survival. To the Indians who lived on disputed territory in northern 
Illinois, an alliance with Britain in the war offered a final chance to defend the land they had called home 
since the Ice Age. As Americans crept ever further into the continent, the need to stymie settlers with an 
eye on the West became increasingly urgent: the United States' ambitions seemed big enough to span 
North America itself. Britain's failure in the war to secure its territorial goals sounded a death knell for the 
Indian nations of the Northwest - one that Sauk chief Black Hawk made a final, desperate attempt to 
resist. But when 1832's Black Hawk War ended in the massacre of the chief's band, the fate of Indians 
east of the Mississippi River was sealed. With the Indian military failures of the early nineteenth century 
came the death of aboriginal civilization in the Northwest Territory. 
WHO WANTS A KNOCK-OUT: THE IMPORTANCE OF THE IDENTIFICATION OF EGR-1 
SUPPRESSED MICE IN FIBROSIS RESEARCH 
Presenter(s) 
Victor Liou, Illinois Mathematics and Science Academy 
Mentor(s) 
Ms. Denisa Melichian, Feinberg School of Medicine 
Dr. John Varga, Feinberg School of Medicine 
Unlike the normal formation of fibrous or scarring tissue (i.e. due to injury, constituent of an organ or 
tissue) following injury, fibrosis is the formation of excessive fibrous connective tissue such as collagen in 
the skin and vital organs. Although this condition affects millions of people throughout the world, the 
exact onset, causes, signals, and molecular mechanisms are not yet known. One of the objectives of this 
complex research project is to study and identify the mechanisms of skin fibrosis which can be studied by 
using EGR-1 (early growth response) transgenic mice. It is known that TGF-B (transforming growth 
factor-P) is an essential regulator and key molecular complex in the synthesis, signaling pathway, cellular 
proliferation, and deposition of extracellular matrix- i.e. collagen. EGR-1 is a protein that seems to be 
deregulated in the cells of patients with fibrosis, and in mice with experimental fibrosis. The objective, 
therefore, is to see how the presence or absence of EGR-1 in fibroblast cells affects the molecular 
mechanism of TGF-6 signaling in fibrosis. This requires identification of EGR-1 knock-out transgenic 
mice by PCR (polymerase chain reaction) in order to perform a comparative study between mice, which 
have the EGR-1 suppressed gene, and mice that have the EGR-1 gene expressed. 
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DISCRETE GEOMETRY AND EXTREMAL GRAPH THEORY 
Presenter(s) 
Tony Liu, Illinois Mathematics and Science Academy 
Mentor(s) 
Professor Laszlo Babai, University of Chicago 
In 1946, Paul Erdos proposed the following problem: what is the maximum number of unit distances 
among n points in the 
slightly faster than n. 
e plane? Erdos established an upper bound of en312 and a lower bound that grows 
A graph is a collection of "vertices" and "edges" connecting some pairs of vertices. For example, in an 
airline route chart, airports are the vertices and direct connections correspond to the edges. We examine 
graphs without a 4-cycle, and show the maximum number of edges to be at most en312. Replacing the 4-
cycle by the "O-graph," we obtain an upper bound of c'n3'2 on the number of edges. Finally, we use this 
seemingly unrelated graph theoretic result to establish Erdos' upper bound on the number of unit 
distances. 
Although we present the optimal solution, within a constant factor, to the graph theory problem, Erdos' 
question on unit distances remains wide open after sixty years. 
TONE AND MELODY INTERACTION IN MANDARIN AND CANTONESE, REVISITED 
Presenter(s) 
Wei Luo, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Alan Yu, University of Chicago 
Tone and melody are both conveyed by pitch, or fundamental frequency. Two languages that use tones 
to contrast word meaning are Mandarin, which has four lexical tones, and Cantonese, which has six. 
Conflicts between tone and melody often arise when a tone language is put into songs. A previous study 
in this area conducted by Chan (1987) showed that Cantonese songs preserve tones better than 
Mandarin ones do. However, Chan's results are suspect because her methodology involved comparing 
songs with greatly dissimilar melodies. This study improves on her methodology by studying Mandarin 
and Cantonese songs of the same melody. Wong (2002) also analyzed the interaction between tone and 
melody, but in Cantonese songs only. We expanded on his methodology to include Mandarin songs as 
well. For our study, six songs, three Mandarin and three Cantonese, were analyzed by using two methods 
borrowed from both Chan and Wong. The first method, similar to Chan's, consisted of comparing the lyric 
tones in parallel stanzas; the second method, similar to Wong's, was to compare a tone with the direction 
of the previous tone and melody. Our results confirmed that Cantonese songs do indeed preserve tones 
much better than the Mandarin songs do. 
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THE ROLE OF AUDITORY STIMULI IN STROKE REHABILITATION 
Presenter(s) 
Sriniwasan (Balaji) B. Mani, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. James Patton, Feinberg School of Medicine 
The frequency of stroke is a staggering figure, which is steadily increasing. While current research is 
attempting to understand how to prevent stroke in the first place, other research is devoted to developing 
methods of rehabilitation for stroke patients and survivors. During rehabilitation, 'distractions' can be used 
in order to focus a patient's attention elsewhere while making a motion. The goal is to train patients to 
make movements without thinking about them, to improve fluidity. I postulate that sound distraction may 
be essential in stroke rehabilitation, especially in motor rehabilitation. Auditory perception is a function 
completely removed from the motor pathway. Not only will this be a necessary neurological 'distraction,' 
but auditory stimuli will also train the patient's ears and ability to perform multiple mental and physical 
tasks. Furthermore, an auditory or musical component to rehabilitation will make the process more 
enjoyable and engaging for the patient, providing a motivation to excel during recovery. 
THE EFFECT OF BEVERAGES ON THE GROWTH AND ACID PRODUCTION OF DENTAL PLAQUE 
Presenter(s) 
Edmund March, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Christine Wu, University of Illinois at Chicago 
Beverages containing sugar are popular among the general population. However, sucrose serves as an 
energy source and facilitates the adherence of dental plaque on tooth surfaces leading to cavities. This 
self-study sought to determine the effect of beverages on the growth and acidogenicity of human dental 
plaque. Test beverages included black tea, iced tea, cranberry juice, apple juice, and water. The subject 
fasted and refrained from brushing the night before treatment. The treatment method involved swishing 
with a beverage sample for 30 seconds 5 times with 1 minute intervals in between rinses. Plaque was 
obtained from the right half of the mouth before treatment and the left half of the mouth 5 minutes after 
treatment, and then incubated in a 2% sucrose solution containing Brain Heart infusion broth and 
phosphate buffered saline (pH 6.9). All the beverages tested, except water, inhibited subsequent plaque 
growth. Black tea and cranberry juice demonstrated the strongest growth inhibition. Most of the test 
beverages did not significantly reduce acid production, only resulting in pH variations of approximately 
0.02 from untreated plaque. Based on this pilot self-study, it appears that selected beverages, especially 
teas, may benefit oral health by suppressing the growth of dental plaque. Future studies into the 
identification of active inhibitory substances are warranted. 
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W-INQ RADIO 
Presenter(s) 
Elise Marifian, Illinois Mathematics and Science Academy 
Advisor(s) 
Ms. Peg Cain, Illinois Mathematics and Science Academy 
Unlike many top-tier high schools in the U.S., IMSA does not have its own radio station. My inquiry takes 
an in-depth look at the possibility of operating a low power FM radio station at IMSA. A student-run radio 
program would serve as a source of information for daily news and current events as well as provide 
entertainment relevant to the specific demands of IMSA students. Unlike local and national radio 
stations, the IMSA radio would be staffed with individuals who best understand the lives of IMSA 
students, and could air information that IMSA students would find most pertinent and entertaining. An 
IMSA radio would allow students the opportunity to learn tasks required for successful production, 
entertainment, and communication through radio. My Inquiry investigation has thus involved developing a 
basic understanding of the steps required to develop a working radio station at IMSA, which include 
obtaining government permissions and understanding regulations and technological requirements. My 
investigation will continue with determining potential challenges that high schools radio programs face, 
including costs, and finally, I will attempt to implement a radio station at IMSA. 
BUILDING A THREE-DIMENSIONAL, USER INTERACTION BASED ENVIRONMENT USING A DUAL 
PROJECTOR SYSTEM AND LIGHT POLARIZATION FILTERS 
Presenter(s) 
Brian Martin, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Jason Leigh, University of Illinois at Chicago 
The topic of my research is the three dimensional display of objects using the GeoWall, originally 
developed at the Electronic Visualization Laboratory at the University of Illinois at Chicago. The display 
requires two Digital Light Processors projectors, one responsible for each of the viewers eyes made 
possible by leveraging the power of polarized light. This is done by placing polarization filters over the 
lens of the projectors that correspond to either the right or the left eye of the glasses that the end-user is 
wearing, whose lenses are also polarized filters. Also required is a special polarization preserving 
projector screen commonly known as a "silver screen." 
The GeoWall was originally developed as a more effective and comprehensible channel for analyzing 
scientific data. Geologists took a special liking to this piece of technology and hence the name. For my 
research, instead of scientific data, I have coded several demos that scratch the surface of the GeoWall's 
capabilities using Electro, an application development environment written by Robert Kooima and 
designed for use on cluster-driven tiled displays and desktop systems. The demos are written using the 
Lua programming language, and simulate a three dimensional, user interaction based environment. 
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THE WEB DEVELOPMENT AND IT DEPARTMENTS OF THE TALENT COMPANY 
Presenter(s) 
Michael Ross Mclnerney, Illinois Mathematics and Science Academy 
Adam Matthew Novak, Illinois Mathematics and Science Academy 
Advisor(s) 
Mr. Nick Scholtes, Illinois Mathematics and Science Academy 
The web design department of the TALENT Company, while operated by the same team as the IT 
department, has a separate set of obligations. The purpose of the web design department is to develop 
and run a web site for the company that will generate maximum revenue at minimum cost. We will 
attempt to cheaply, quickly, and efficiently develop a web site that will present information in an attractive 
manner, attract a large number of visitors, and allow customers to quickly and easily make web-based 
orders. The web design department will need to find a way to host the web site inexpensively while 
minimizing site downtime, and to maintain the quality of the web site while developing it rapidly and 
inexpensively. Our department will present the strategies that it used to try to achieve these goals, and 
weather the goals were met. 
The IT department of the TALENT Company is operated by the same team as the Web design 
department but has a separate set of goals and obligations. The function of the IT department is to 
maintain, and manage the company's computer and electronic resources. This presentation will reveal 
our strategy, methods, overall schedule, budget, and other details on how this department will be 
assembled and managed. 
IS HOMOSEXUALITY AND GENDER IDENTITY GENETICALLY OR PSYCHOLOGICALLY BASED? 
Presenter(s) 
Sarah McPike, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Donald Dosch, Illinois Mathematics and Science Academy 
Dr. David Evenson, Illinois Mathematics and Science Academy 
Dr. Susan Styer, Illinois Mathematics and Science Academy 
Many wonder if sexuality and gender identity are genetically determined or social choices. A review of the 
research on topics related to the development of homosexuality shows evidence for both psychological 
and genetically based determinants. Several topics that correlate with the development of homosexuality 
involve studies on family systems, hormones, prenatal stress, otoacoustic emissions, anthropometrics, 
and X chromosome linkage. While there is evidence that homosexuality may run in some families, it does 
not necessarily indicate an exclusive genetic link. To the contrary, studies involving fraternal and identical 
twins have shown that genes, along with other factors, play a role in developing a sexual orientation. 
Many scientists believe that what causes homosexuality in a male may be very different from what causes 
homosexuality in a female. As an example, data support the hypothesis that homosexual women are 
more often bisexual, while their male counterparts are more often exclusively homosexual. One 
psychological supposition suggests that the level of conformity or non-conformity to traditional gender 
identity roles causes both males and females to become erotically attracted to the gender they feel most 
different from. In this regard, other research shows that "maleness" and "femaleness" are largely 
psychological constructs and not genetically determined. 
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BIOTIC INDICES: UTILIZATION AND INTERPRETATION OF THE MCI AND IBI RESULTS OF THE 
BIG ROCK CREEK WATERSHED 
Presenter(s) 
Ashley Medina, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. Roger Klocek, Shedd Aquarium 
The Mussel Classification Index and Index of Biotic Integrity employ Unionidae and Fish populations, 
respectively, as indicators of environmental status. Decisions to put forth conservation efforts for a 
particular ecosystem often take biotic ratings into account. Results of fifteen IDNR-conducted surveys in 
the same sub-basin demonstrate that the IBI and MCI scores do not correlate. In repeated instances, 
mussel populations would indicate a wide class range, while the IBI (fish) results would remain stable. 
These anomalies imply that fish and mussel populations do not reflect the same stressors, or else 
respond in drastically different manners, despite that they may be fair qualitative indicators of 
environmental change. This may lead to misinterpretation of the index scores. The parameters measured 
in each index are derived only from the species abundance, richness, age distribution, extant intolerant 
species, and catch per unit effort of the site; neither takes other factors into account. Biotic index scores 
yield only a snapshot of the measured populations of a single ecosystem, and do not reflect the 
numerous factors that influence the surveyed assemblages. The next step of this research would be to 
analyze other streams and determine if this lack of correlation is universal, or unique to the sub-basin 
surveyed. 
GENERIC LOW MOLECULAR WEIGHT HEPARINS VERSUS BRANDED PRODUCT: CELLULAR 
AND ANTICOAGULANT INTERACTIONS 
Presenter(s) 
Nisha Mehta, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Walter Jeske, Loyola University Medical Center 
Dr. Jeanine Walenga, Loyola University Medical Center 
Low molecular weight heparin (LMWH) is a drug used to prevent and treat thrombosis. The different 
processes used to make LMWHs give each a unique structure and biological activity. Today, generic 
versions of the original LMWH are being produced. The objective of our investigation was to determine 
equivalence or difference in the antithrombotic behavior of the generic LMWHs in comparison to the 
original product. Five generic LMWHs (with multiple batches of each where available) were studied in 
comparison to the branded product, enoxaparin, for their ability to inhibit blood clotting and platelet 
activity. Whole blood, not plasma, was used in all assays to produce a more physiological response. The 
anticoagulant activity of the generic LMWHs differed from enoxaparin in three different clotting assays 
(aPTT, Heptest, PiCT). Lot to lot variation was also observed with the generic LMWHs. The platelet 
activation studies are in progress. The in vitro data to date support the hypothesis that the generic 
LMWHs that were tested do differ from the original LMWH. Thus, enoxaparin doses are not valid for the 
generic LMWHs and in vivo studies to determine appropriate dosing regimens are warranted prior to the 
clinical use of the generic LMWHs. 
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A LEGAL PERSPECTIVE ON THE FUTURE OF HEALTHCARE INSURANCE IN AMERICA 
Presenter(s) 
Sean Mirski, Illinois Mathematics and Science Academy 
Mentor(s) 
Ms. Ellen Layton, Barnes and Thornburg 
Mr. Mark Rust, Barnes and Thornburg 
The world of healthcare insurance is changing as health costs rise exponentially, far above the rate of 
inflation. This rate of growth cannot be sustained for long and as such, health insurance is beginning to 
undergo major changes. Firms such as Barnes & Thornburg LLP, the law firm where I worked, must deal 
with these transformations and look progressively in order to better serve their clients. I undertook the 
task of compiling a document about new developments in healthcare financing including public programs 
and private insurance, taking care to go into depth into recent changes that were of particular interest to 
the firm. After gathering information, I juxtaposed the data I had found to see what trends I could discern, 
a methodology based on the premise of grounded theory research. The result is meant to provide a 
factual basis of history and statistics, along with a personal analysis that showcases the pattern that the 
data appears to follow. Although a final analysis has not been completed, the major trend that seems to 
characterize health care insurance is that it is becoming more and more consumer-driven, a pattern that 
economically should lead to at least a temporary solution to the problem. 
THE INJECTION OF BONE MARROW-DERIVED STEM CELLS INTO DYSTROPHIC MICE 
Presenter(s) 
Aurash Mohaimani, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Elizabeth McNally, University of Chicago 
Dr. Gregory Q. Wallace, University of Chicago 
Muscular dystrophies are genetic diseases caused by mutations in essential muscle proteins. Patients 
experience muscle weakness, impaired motor function and eventual death. As dystrophy progresses, 
muscle degeneration exceeds regeneration. Previous research suggests that exogenous stem cells can 
be transplanted to give dystrophic muscle more repair cells. The results of our lab showed that 
transplanted bone marrow (BM) stem cells localize to muscle, but poorly contribute to muscle 
regeneration. This experiment examined whether these stem cells transdifferentiate into muscle. We 
injected BM cells from MCK-GFP transgenic mice into dystrophic mice. Muscle creatine kinase (MCK) is 
a protein involved in energy storage. When the MCK promoter is linked to green fluorescent protein 
(GFP) as a transgene, expression of GFP indicates that the cell is muscle-like. Four weeks after 
injection, mice will be examined for GFP expression. If GFP is detected, then BM cells transdifferentiate 
into muscle but cannot become repair cells. Further studies should be done to determine conditions for 
these cells to enhance muscle regeneration. If GFP is not detected, however, then these cells do not 
become muscle and would likely not contribute to regeneration, regardless of conditions. Collectively, 
these experiments can help find stem cell-based approaches to treating muscular dystrophy. 
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IN VITRO RESPONSE OF OLIGODENDROCYTE PROGENITOR CELLS TO STROMAL-DERIVED 
FACTOR 
Presenter(s) 
Thomas J. Mullins, Illinois Mathematics and Science Academy 
Jennifer W. Zhan, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Richard J. Miller, Feinberg School of Medicine 
Dr. Divakar S. Mithal, Feinberg School of Medicine 
Oligodendrocyte progenitors are multipotent cells that can differentiate into oligodendrocytes, astrocytes, 
and neurons. Chemokines are small, secreted proteins expressed by many cell types, primarily in the 
immune system. They are involved in inflammation throughout the body. Recently, chemokines and their 
receptors have been implicated in the development of the nervous system. The purpose of this project is 
to determine whether a specific chemokine receptor and its ligand are functional in Oligodendrocyte 
progenitor cells. The chemokine SDF (Stromal Derived Factor) binds to its specific receptor, CXCR4. 
This signaling system will be examined during stem cell proliferation and differentiation. Whole-brain 
derived oligodendrocyte progenitors from post-natal day 1 (P1) mice were used for experimentation. 
Using immunolabeling and immunocytochemistry, confocal and fluorescent microscopy, and calcium 
imaging, this project determines the role of SDF/CXCR4 on the progenitor cells during three or seventy-
two hours of cell differentiation. 
AN EVOLUTIONARY ANALYSIS OF SH2 DOMAINS 
Presenter(s) 
Ramakrishna Nalluri, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Piers Nash, University of Chicago 
SH2 (src homology 2) domain is a regulating protein-protein interaction protein region for signaling 
pathways. Scientists look to evolutionary patterns for answers to their questions. Three methods were 
used to examine the relationship between SH2 domains. Protein sequences were extracted from online 
databases as NCBI and UniProt. Sequence alignments by Clustal helped compare domains by protein 
sequence homology. Second, by comparing the intron/exon boundaries within the SH2, more 
relationships were found between domains. The third method was to look into the domain architecture to 
find connections with the domains around the SH2. These three methods and BlastP will help identify 
homologues and orthologues of SH2 domains across different species. By using this process, visual 
charts can show the certain SH2 homologues between the different species. From increasing order of the 
number of domains: slime mold (Dictosyliem), fly (Drosophila), zebra fish (Danio Rerio), and human 
(Homo Sapien). The sequence alignments and slice patterns focused on the SH2 domain, while the 
domain architecture compared SH2 by the surrounding domains. With all of the gathered information, 
lists, charts, graphs, and other data statistics can now be made, and it is easier now to see what has 
evolved or has been sustained through the evolution of many species. 
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PEPTIDE AMPHIPHILE SYSTEMS FOR TARGETED CANCER THERAPY 
Presenter(s) 
Varun R. Nayini, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. Stephen Soukasene, Northwestern University 
Dr. Samuel Stupp, Northwestern University 
Peptide amphiphile (PA) systems capable of self-assembling into nanofibers with hydrophobic cores and 
exposed peptide groups on the surface have great potential for use in targeted drug therapies. It is 
proposed that drug molecules may be encapsulated in the hydrophobic core of the nanofiber while the 
peptide's headgroup can be encoded for binding to specific targets. A nanoscale device of this type could 
have great impact on cancer therapies where malignant cells must be affected while avoiding normal 
cells. We report the synthesis of a peptide amphiphile system incorporating the LTVSPWY peptide 
sequence, which has been reported to bind to the SKBR3 breast cancer cell line. This newly synthesized 
PA has been observed to self-assemble at physiological pH into the desired nanofibers typical of a 
peptide amphiphile system. Using the SKBR3 cells as a model drug delivery target, preliminary cell 
experiments were conducted that tentatively show that this PA system may be selective to the SKBR3 
breast cancer cell line and that cells continue to be viable in its presence. Our research establishes a 
foundation for future studies to verify the encapsulation of an anticancer drug in the PA's hydrophobic 
core as well as the selective targeting of the SKBR3 cell line over non-malignant cell types. 
FC RECEPTOR CLONING AND EXPRESSION 
Presenter(s) 
Edward Nepomuceno, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Barry Arnason, University of Chicago 
Immune complexes (ICs), antibodies bound to cognate antigens, serve as key regulators of the immune 
system by acting as liaisons between the adaptive and innate immune responses. Varying in size and 
structure, ICs bind preferentially to low-affinity Fc receptors (FcRs) which in humans are found to be 
FcyRlla, FcyRllb, FcyRllc, FcyRllla, and FcyRlllb. Growing evidence indicates that larger ICs 
preferentially bind FcyRllla (activatory receptor) as opposed to small ICs which interact predominantly 
with FcyRllb. (inhibitory receptor) The cDNAs for FcyRlla and FcyRllb were isolated from the cell lines 
K562 and U937 RNA respectively. The cDNAs for two the polymorphic forms of FcyRllla (158V and 
158F) were obtained from the IMAGE consortium. Using splice-overlap extension, the ligand-binding 
domains of each receptor were subcloned, and a 6xHis tag was added to the sequences of interest for 
the purpose of single-step purification via immobilized metal affinity chromatography (IMAC). The LBD-
6xHis cDNAs were transferred into the eukaryotic expression vector, pcDNA3.1. Human embryonic 
kidney cells (HEKs) were then used to express the FcR LBDs. The overall goal is to use the low-affinity 
FcRs, expressed as soluble proteins, to study LBD-Ligand interactions using techniques such as 
immunoprecipitation and ELISA. The yield from these studies will be a clearer understanding of the 
relationship between IC size and structure and its immunoregulatory properties. 
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INHIBITING THE PROMOTER (LONG TERMINAL REPEAT) OF HIV-1 
Presenter(s) 
Raman Nohria, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Donald Dosch, Illinois Mathematics and Science Academy 
Dr. Judith Scheppler, Illinois Mathematics and Science Academy 
HIV-1 replicates through the use of a promoter located in the long terminal repeat (LTR). If inhibited, the 
LTR promoter would not be able to transcribe its DNA, leading to possible inhibition of HIV-1 replication. 
Previous testing of certain substances on the LTR was inconclusive. A plasmid containing the DNA of the 
LTR spliced to the Beta galactosidase gene of Escherichia coli was transfected into a SupT1 cell line. A 
stable line transformant was obtained and the LTR can then be stimulated using either PMA or TNF-a. 
PMA and TNF-a stimulate the LTR optimally when they are added at 100ng/ml and at 10ug/ml, 
respectively, to the transfected cell line. Use of the ANOVA two way factor has shown that there is a 
statistical difference in beta-galactosidase expression between the transfected and non-transfected cell 
lines and between stimulation of the cell line with PMA or TNF-a and no stimulation. After 24 hours 
incubation of the transfected cell line with PMA or TNF-a, curcumin was tested to determine its inhibitory 
effects. Testing of curcumin has demonstrated inhibition, especially at 10pl. Data testing 6-lapachone, 
topotecan, and other substances is still pending. 
THE EFFECT OF DIET AND EXERCISE ON THE LIFE OF AN HIV/AIDS PATIENT 
Presenter(s) 
Matthew Norton, Illinois Mathematics and Science Academy 
Christine Padilla, Illinois Mathematics and Science Academy 
Michelle Yu, Illinois Mathematics and Science Academy 
Advisor(s) 
Mr. John Martin, Illinois Mathematics and Science Academy 
In the last twenty-five years, AIDS has become a worldwide threat, requiring a cure. HIV targets the 
human immune system, decreasing CD4+ T-cell count, a type of white blood cell, which compromises a 
patient's immune system. Currently, treatments are available, but there are many other factors that play a 
role in maintaining the health of an AIDS patient. By examining two critical factors, diet and exercise, one 
may see how they affect the day to day life of a patient. By following the proper dietary regimen, the 
ingested food can reduce the free radicals in the body, which is beneficial to a patient because HIV tends 
to replicate faster in a free radical filled environment. This constitutes a diet low in protein (excluding 
especially proteins from meats) high in complex carbohydrates, low in sugar and simple carbohydrates 
(they leave one's body in a glucose deficit after they spike one's blood sugar), and high in foods with 
natural antioxidants, vitamins, and minerals. Exercise is also beneficial when a patient is not actively ill 
because it helps maintain lean body mass that would be lost due to wasting and suppressed appetite, 
which are caused by AIDS. 
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EXPERIMENTATION WITH GRANULAR MATERIALS 
Presenter(s) 
Temi-tope Okubadejo, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Nick Pohlman, Northwestern University 
Granular materials demonstrate a unique de-mixing effect when flowing in heaps or rotating tumblers, 
which challenge pharmaceutical companies in medicine production. Heaping experiments involve a 
mixture of two different particle types (size, density, and/ or shape) where the particles are poured 
between two narrowly spaced vertical plates constructed of two same sized clear plastic sheets, for 
visibility of poured mixture, and bolted together with two thick plates. Particles that exhibit different angles 
of repose, size, and shape result in striations, while those of similar shape but different size produce 
segregation. Striations are characterized by repeated horizontal layers of larger and small particles where 
as segregation is the separation of particles in singular areas. 
Rotating tumblers generate a continuous flow of the granular materials. A mixture half of the total volume 
of a two dimensional shape, is rotated on a machine capable of controlling the rotational speed, and 
inversely how well the particles separate. Results indicate that a circular shaped tumbler produces a 
pattern similar to a semi-circular shape while squares produce unique patterns of larger particles in the 
corners and smaller particle more near the middle of the sides and the center of the shape. 
THE EFFECT OF COMMON BEVERAGES ON DENTAL CERAMICS 
Presenter(s) 
Ijeoma Omelogu, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. James Drummond, University of Illinois at Chicago 
The purpose of this research project is to understand how certain liquids can alter dental ceramics 
durability. 5 x 2 x 20 mm dental ceramics specimens (Vita Metall-Keramik) will be fabricated and polished 
using 240 SiC paper. 40 specimens will be prepared and divided into 4 groups. Each group will be placed 
in its specific liquid: spring water, diet Pepsi™, Pepsi™; or 50/50% by volume distilled water and ethanol 
at 37 degree C, simulating the mouth. Later, the specimens will be cyclic loaded and fractured in a 3-point 
bending set-up, utilizing an Instron testing device with a 50 Kg load cell. At this point in the research, the 
ceramics are being fabricated. By the beginning of April the specimens will be completed and testing can 
begin. 
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SIGNALING PATHWAYS IN MULTIPLE MYELOMA CANCER CELLS AND THEIR ROLE IN THE 
RESISTANCE TO 8-NH2-ADO 
Presenter(s) 
Jonas Owen, Illinois Mathematics and Science Academy 
Neha Sarvepalli, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Steve Rosen, Northwestern University Medical Center 
Multiple Myeloma (MM) accumulates apoptosis-resistant cells and replicates slowly, creating a challenge 
for cancer therapy. The purine nucleoside analogue, 8-Amino adenosine (8-NH2-Ado) has been proven 
to induce apoptosis in several MM cell lines. MM cells that are treated with this drug show a decrease in 
phosphorylation of several important signaling proteins, including extracellular signal-regulated kinasel or 
2, p38 mitogen-activated protein kinase, and Akt kinase. The drug may actually influence the activity of 
select regulatory protein kinases and/or phosphates. This affect on phoysphorylation is unique to 8-NH2-
Ado. This drug's ability to change the phosphorylation levels of apoptosis regulating proteins may mean 
that it can be used to induce cell death. Present research looks into how novel therapies will affect the 
Akt pathway and if Akt is permanently activated it may cause resistance to drug therapies. A current 
project looks to see if Akt over-expressed cells can be a model of drug resistance and therefore, 
validating the importance of this kinase in drug activity. These studies will help to establish the 
importance of the Akt signaling pathway in the mechanism of action of 8-NH2-Ado. The studies may 
further elucidate potential mechanisms of resistance to 8-NH2-Ado therapy. 
ISOLATION AND CHARACTERIZATION OF RAT MESENCHYMAL STEM CELLS FOR 
THERAPEUTIC APPLICATION IN PULMONARY HYPERTENSION INDUCTION ON RATS 
Presenter(s) 
Ann Pan, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Joe Garcia, University of Chicago 
Dr. Liliana Moreno, University of Chicago 
Ms. Sherry Wanderling, University of Chicago 
Pulmonary hypertension (PH) is an often fatal disease characterized by increased pulmonary artery 
pressure and endothelial cell apoptosis. Severe PH leads to death due to right ventricular heart failure. 
Mesenchymal stem cells (MSCs) are found in bone marrow with the ability to generate connective 
tissues, in particular, the vascular endothelium, which is needed to repair the damage in PH. Our goals 
are 1) to develop an effective and safe method for the isolation and characterization of MSCs, and if 
feasible, 2) to test these MSCs for therapeutic use in a rat model of PH, already established in the Dr. 
Garcia laboratory. In this study, we validated our technique through the isolation of rat bone marrow stem 
cells, by sorting them for specific MSCs by FACS and expanding them in culture until a single cell line is 
generated. Once identified, MSCs will be labeled with a fluorescent dye for injection into rats with PH in 
order to look for their potential in reversing PH and vascular angiogenesis. This is a cutting-edge science 
project since only until recently the potential of these stem cells has being discovered. MSCs promise to 
have important clinical applications in the treatment of serious common cardiopulmonary diseases. 
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RELIGION AS AN INDICATOR OF CULTURE, ECONOMY, AND SOCIAL STRUCTURE 
Presenter(s) 
Charles Pan, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Christian Nokkentved, Illinois Mathematics and Science Academy 
As religion evolved from pre-historical pagan beliefs into more structured polytheistic pantheons, and 
eventually into modern ethical monotheism, such as Christianity, it has played a major hand in world 
history, culturally, economically, and even militaristically. The infamous crusades and jihads played a 
huge role in shaping global events in the high middle ages, and militant religious groups make headlines 
even today. Now, in the modern United States, more than 60% of Americans go to church on at least a 
monthly basis. Like in the middle ages, the church has become a separate political faction in itself, as 
radical Hindu and Islamic groups control political dealings in India and the Middle East and the Catholic 
Church still maintains some of its former political independence. The church and religious beliefs are a 
part of modern culture more than most people realize, and can spark controversy to the point of violence. 
Religion has a profound effect on people, and should not be overlooked as a motivating factor behind 
seemingly more important aspects. 
GAIT IRREGULARITIES IN STROKE PATIENTS 
Presenter(s) 
Neel Pancholi, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Yasin Dhaher, Rehabilitation Institute of Chicago 
Stroke is the third leading cause of death in the United States, and survivors must deal with numerous 
complications. At the Rehabilitation Institute of Chicago, research has focused on learning about the gait 
abnormalities in stroke patients and correcting variation. Unable to complete basic tasks necessary for 
survival, many stroke patients are forced under constant care due to their slow, inefficient, and particularly 
painful way of walking. We have used 12 high speed cameras, two computers, a sensor tracking floor, as 
well as several markers to track the progress of the stroke patient. Data is collected through paid, 
voluntary trails of stroke patients. Once appended to the equipment, the patient walks across the tracking 
floor and the camera is started. Using computers we found the progression of the patient along the floor, 
as data points (20 markers at different parts of the body) plotting every 1/120 of a second. The unit 
vectors with regards only to the angles between markers are recorded and then the angles are compared 
to the angles of a healthy human gait. We found a consistent deviation between the thigh and shank of 
roughly 5 degrees which designates this to be the problem area. Once trends are found in a specific 
problem area externally the problem internally can be diagnosed though the knowledge of muscles, 
tendons, and ligaments in the human body and ultimately be corrected. 
81 
POINT OF VIEW AND TONE IN FICTION 
Presenter(s) 
Kimberly Parker, Illinois Mathematics and Science Academy 
Advisor(s) 
Ms. Audrey Wells, Illinois Mathematics and Science Academy 
When writing anything, no matter how simple, an author faces many decisions ranging from the broad, 
such as the subject matter, to the detailed, like word choice. Somewhere in the middle lie two choices 
that are key to how a reader perceives the work. The first, narrative point of view, specifies who exactly is 
"talking," whether it is a character in the story or an unnamed narrator. Narrative point of view can 
determine the second major choice: tone. From comical to serious, the tone varies based on the narrator, 
the subject matter, and the chosen audience. To explore the factors and the outcomes of these 
decisions, I read novels and short stories by authors such as William Faulkner, Haruki Murakami, and 
Dave Eggers. I did my own writing. From this Inquiry, I hoped to gain better control over my own writing. 
Because of my exploration into tone and point of view, I feel I am better able to manipulate within these 
areas to achieve whatever fiction I require. I understand when to use first person narrative, and how to 
make an upsetting event comical. Throughout this Inquiry, my writing has improved to better fit what 
exactly I wish to say. 
CUSTOMER SUPPORT IN TALENT INC. 
Presenter(s) 
Anoop K Pasupuleti, Illinois Mathematics and Science Academy 
Kyle B. Schiber, Illinois Mathematics and Science Academy 
Advisor(s) 
Mr. Nick Scholtes, Illinois Mathematics and Science Academy 
Repeat business is all about catering to the customer, and the customer support department is essential 
for a loyal customer base. The customer will feel secure buying our product because of the backing of the 
customer support team. In this presentation, we will explain how the customer support department of 
TALENT Inc. is created and organized, and how we will keep our customers. We'll also justify our 
department's importance, even though it doesn't directly add value to the company. 
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LASER-BASED VELOCITY MEASUREMENT SYSTEM FOR DIRECT IMPACT EXPERIMENTS 
Presenter(s) 
Hemal Patel, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Murat Vural, Illinois Institute of Technology 
In the last five decades, the world has found more and more situations in which the dynamic response of 
various materials must be known. Situations such as car crashes, bullet penetration, meteor impact, 
dynamic forging, high-speed machining, the impact of space debris (small particles floating in space at 
very high velocities) on space vehicles and stations, even earthquakes, all involve deformation of 
materials at much higher strain rates than those usually employed in routine laboratory experiments 
under quasi-static strain rates. The best way to analyze the dynamic response of materials at very high 
strain rates is to perform direct impact experiments. 
In direct impact experimental setups a striker bar, which is fired from a gas gun, hits the specimen 
(material being tested) and dynamically deforms it. The focus of this project was to develop a new laser-
based velocity measurement system to improve the quantitative data gathered during direct impact 
experiments. This new laser-based velocity system allowed us to measure the velocity of striker bar in a 
continuous manner during deformation. The velocity of the striker bar provided us the data needed to 
produce stress-strain diagrams, charts essential in analyzing a material's dynamic behavior during 
deformation. 
STUDY OF THE CELL MEMBRANE USING GIANT UNILAMELLAR VESICLES 
Presenter(s) 
Nirav Patel, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. Yuji Ishitsuka, University of Chicago 
Giant Unilamellar Vesicles (GUVs) are 20-10 mm vesicles that are used in research as the model cell 
membrane system. They are used to mimic the behavior of molecules and how they enter and exit cells. 
During my mentorship, I researched the production of GUVs using different compositions, temperatures, 
concentrations, hydration mediums, and ac fields. We used a variety of lipids, including DPMC, POPC, 
DOPC, POPG, DLPC, and Dyhydrocholesterol to study how experimental conditions need to be adjusted. 
For example, we tested DOPC:POPG in a 3:1 ratio in different hydration mediums. We learned that the 
DOPC:POPG at 3:1 showed up better in water than it did in the buffer solution. This resulted because in 
the buffer, particles of the two same charges repelled against each other and made it harder to see the 
GUVs. From our experiments, we observed that changes in different factors caused changes in the GUVs 
that were formed. 
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THE POLITICAL IMPLICATIONS OF HISPANIC VOTER DEMOGRAPHICS IN CHICAGO 
Presenter(s) 
Manuel Perez, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Juan Andrade Jr., U.S. Hispanic Leadership Institute 
Mr. Marcos Popovich, U.S. Hispanic Leadership Institute 
In 2004 the Hispanic population numbered 40.5 million, made up 14% of the U.S population, and became 
the largest minority group in the country. In a span of fourteen years (1990 - 2004), the Hispanic 
population increased 81% and is the fastest growing segment of the U.S population. As the Latino 
population continues to increase, its political power will follow. 
This trend is evident in Chicago, where the increased Hispanic population has equaled increased 
Hispanic political influence. More Hispanics are registered to vote in the city of Chicago than ever before. 
Hispanics make up 26% of the total population in Chicago with 753,644 people and have 292,554 
registered voters. 
Despite the great increase in population and registered voters, the Hispanic community risks losing 
110,000 of its registered voters because of their voting status. Based on the data provided by the Chicago 
Board of Election Commissioners and the U.S Census Bureau, this report found that more steps need to 
be taken to ensure Hispanic voters become active. The possibility of someday losing nearly 110,000 
registered voters poses serious challenges to the Hispanic community and its leaders. This study 
explores the three types of voter status -active, inactive, and challenged- the requirements to be in each 
category, the classification of Hispanic voters, and the political implications of these numbers for 
Hispanics. 
ROLE OF THE ICA-OPERON MENINGOMYELOCELE SHUNT INFECTIONS WITH STAPH 
EPIDERMIDIS 
Presenter(s) 
Janna Pflugmacher, Illinois Mathematics and Science Academy 
Elliot A. Uvero, Illinois Mathematics and Science Academy 
Mentor(s)
 r 
Mr. Bill Kabat, Children's Memorial Hospital 
Staphylococcus epidermidis strains have been shown to cause a number of catheter-related infections 
and shunt infections in hydrocephalic children. A key virulence factor of some S. epidermidis strains is 
their ability to produce a biofilm. Researchers have identified the ica-operon as a key gene locus involved 
in the production of biofilm. Our current research is focused on detecting the presence of the ica-operon 
and measuring the production of biofilm from shunt infection strains. We used PCR to detect the 
presence of the different components of the operon in forty different clinical isolates. We implemented a 
quantitative phenotypic assay to measure the amount of biofilm produced by each isolate. To date, we 
have found that 12 isolates that express all five parts of the operon and 7 isolates that have no detectable 
operon components. We were able to detect select genes of the ica-operon in the remaining strains. In 
this presentation we will discuss the correlation between ica-operon gene detection and quantitative 
phenotypic expression of bacterial biofilm. We will also discuss the clinical importance of our findings. 
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ADVANCED SOUND: ULTRASONIC TECHNOLOGY IN ECHOCARDIOGRAPHY 
Presenter(s) 
Katherine (Kasia) Plachta, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Susan Styer, Illinois Mathematics and Science Academy 
Recently, discoveries have led to the use of ultrasound to produce images of the heart. 
Transoesophagael echocardiography (TEE) is the practice and analysis of heart images by inserting a 
probe down the esophagus. I have analyzed several sets of heart images obtained using TEE and can 
apply my knowledge to the information displayed on the screen of an ultrasound machine. I have 
examined the direction of cardiac imaging in ultrasound, and made my own conclusions of ultrasound's 
future in medicine. Three-dimensional ultrasound displays detailed images, but is unrealistic because the 
expense and longer processing time. Hand-held technology has allowed on site usage at emergency 
locations and faster diagnosis, but it is less economical and information is shown at lower quality. 
Doppler ultrasound proves most beneficial because it shows the movement of anatomical objects as well 
as blood flow. These different models could potentially allow for a variety of cardiac images, and with 
more improvement, can result in better use in diagnosis and surgery. 
A COMPARISON OF IRISH AND INDIAN IMMIGRATION 
Presenter(s) 
Alexandra Plattos, Illinois Mathematics and Science Academy 
Lisa Thompson, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Jim Victory, Illinois Mathematics and Science Academy 
Through our research, we worked to explore the differences and the similarities between immigration 
during the late 19th century and immigration today. The two ethnic groups we focused on were the Irish 
immigrants from the turn of the century and Indian immigrants today. Even though the reasons for 
immigration might have changed the hope for a new life remains the same. By exploring these very 
different groups, we have established, that the reactions to the immigrants, in many ways, remain the 
same. For example, there has always been a negative stereotype of immigrants as people who come to 
America to take jobs from those who already have them. During the height of Irish immigration in the 
1850s, the Irish would take the jobs of the lower class Americans by working longer hours for less money 
in blue collar jobs. Due to the Indians previous education, they are capable of taking jobs from white collar 
professionals such as engineers, computer scientists, and medical professionals. At the turn of the 
century, the Irish felt resentment similar to that which the Indian immigrants experience now. This 
resentment towards immigrants is as much a piece of American culture as the immigrants themselves. 
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PIRATES VERSUS COMMUNISTS: A COMPREHENSIVE STUDY OF Al IN COMPUTER GAMES 
Presenter(s) 
Robert M. Pollett, Illinois Mathematics and Science Academy 
Eric M. Sproston, Illinois Mathematics and Science Academy 
Nicholas E. Tenczar, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Robert Flemming, Illinois Mathematics and Science Academy 
This Inquiry was a study of artificial intelligence in the field of game development. Over the past year, we 
have reviewed the literature and worked to modify existing games (Warcraft III and Rise of Nations) and 
scripted our own game. Through this work, we were able to learn about scripting languages for game 
engines, such as Big Huge Script, path finding algorithms such as A*, group-based decision making, 
tweaking balance issues in video games through unit design and resource acquisition, and game design 
under the constraints of a time limit. We used the tools provided by the makers of the game, and their 
help manuals, along with several books and articles on artificial intelligence. We also studied the idea that 
enemies in games may cheat either themselves or their human opponents, in order to facilitate the 
correct level of difficulty for the player, by doing such things as slowing its actions down to let the player 
have more time to think, or to use additional information not provided to the player to assist the computer 
opponent. We found that the Rise of Nations Al had several different ways of doing this, and implemented 
some of them in our own scenarios. 
IMPACT OF BONE MARROW TRANSPLANTATION IN CHILDREN WITH HIGH RISK ACUTE 
LYMPHOBLASTIC LEUKEMIA WHO EXPERIENCE A BONE MARROW RELAPSE 
Presenter(s) 
Vishaka Raguveer, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. James Nachman, University of Chicago Hospital 
Currently, many physicians claim that bone marrow transplant (BMT) is a superior treatment method 
compared to chemotherapy alone for patients with acute lymphoblastic leukemia (ALL) who have 
experienced a bone marrow relapse (BMR). The best method for determining the overall impact of BMT 
for the treatment of ALL patients who experience a BMR is to identify each patient enrolled in a 
nationwide ALL trial who experienced a BMR and examine their outcome following either BMT or 
chemotherapy alone. Since it takes time to identify a bone marrow donor, we will only consider patients 
for evaluation if they attain a 2nd remission and maintain it for at least four months. 
For this study, we considered patients entered on the CCG 1961 High Risk (HR) ALL study. We identified 
patients with either an isolated BMR or those with a BMR and concurrent extramedullary (EMD) relapse. 
We then eliminated patients who either failed to achieve a 2nd remission or experienced a 2nd relapse 
less than four months from the date of initial relapse. Patients in remission at four months were divided 
into two groups, those who received a BMT and those who received chemotherapy alone. The outcome 
measure considered was the occurrence of a 2nd event. 
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TRANSCRIPTIONAL REGULATION AND GENE EXPRESSION IN EOSINOPHILS DURING AN 
ALLERGIC REACTION 
Presenter(s) 
Tulsi Roy, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Kalyanasundaram Ramaswamy, University of Illinois at Rockford 
Bronchial asthma is a chronic inflammatory disease characterized by an increase in airway 
responsiveness to a variety of stimuli. This hyper-responsiveness is characterized by tissue infiltration of 
different cells; however, eosinophils play the most prominent role in the development of asthma. They 
cause tissue damage through the release of toxic proteases, lipid mediators, cytokines, and reactive 
oxygen intermediates, which eventually lead to the physiological conditions of asthma such as enhanced 
bronchial responsiveness, airway obstruction, and remodeling of the airway wall. A histamine-releasing 
factor (HRF p23; also known as translationally controlled tumor protein, TCTP) stimulates the release of 
histamine, increases the longevity of eosinophils, and is a chemoattractant for eosinophils. It was 
hypothesized that a higher expression of TCTP in eosinophils of asthma patients might be responsible tor 
the increased longevity of eosinophils and subsequent pathology. To test this hypothesis, 
bronchoalveolar lavage fluid was collected from both normal and asthma patients and was analyzed for 
levels of TCTP to determine whether the mechanisms of TCTP—a greater release of histamine and a 
greater stimulation of the cells within the lung-indeed plays a large role in bronchial asthma. 
CATHODE COATING USING THE ELECTROSTATIC SPRAY DEPOSITION MECHANISM 
Presenter(s) 
Brittany Rucker, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Herek Clack, Illinois Institute of Technology 
Solid oxide fuel cells (SOFCs) are considered the most promising fuel cells. They are expected to be at 
least fifty to sixty percent efficient at converting fuel to electricity and can be used in large high-powered 
applications. SOFCs are mainly composed of an anode, cathode, and an electrolyte. All three 
components greatly determine how well the fuel cell will perform. My research involves using a new 
technique, Electrostatic Spray Deposition to improve the coating of the cathode layer. The Electrostatic 
Spray Deposition (ESD) technique is being researched in many fields including agriculture and 
environmental engineering. The ESD technique uses high voltage to suspend fine droplets of the cathode 
solution on the cathode substrate. In this research, ESD was used to "ideally" coat cathode substrates. 
The parameters of the ESD set-up were manipulated to develop an "ideal" thin and uniformly porous 
coating of the cathode. Before conducting the actual research, runs to test the affects of manipulating the 
process parameters were conducted with a sample solution and a sample cathode substrate. Parameters 
include flow rate of the solution, voltage applied to needle, needle distance, and temperature of substrate. 
Based on the data obtained from the parameter test runs, the actual research runs were conducted using 
.70 grams of strontium-doped lanthanum manganate (LSM) suspended in 50 milliliters of alpha-terpineol 
(C10H18O) using the ball milling technique. The alpha-terpineol in LSM solution was sprayed onto the 
cathode substrate using ESD at a temperature range of 150-190 degrees Celsius. Substrates of the tests 
were then observed using a scanning electron microscope to observe the surface morphology to predict 
the best process parameters for usage to coat the cathode substrate of solid oxide fuel cells. 
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THE EFFECTS OF OMEGA-3 FATTY ACIDS ON GROWTH REGULATION OF CHICKEN EMBRYO 
FIBROBLASTS (CEF), AND MCF-7 CANCER CELL LINES 
Presenter(s) 
Shravan Sarvepalli, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Dale Hales, University of Illinois at Chicago 
Omega-3 fatty acids (OM3-FAs) generally stifle the growth of cancer cells. These fatty acids are abundant 
in aquatic animals that consume phytoplankton. When Japan started shifting towards a more western 
diet, which contains less OM3-FAs, the nation's women have shown an increase in Breast cancer. 
Recently, evidence has been found regarding the mechanism involved in the anti-proliferative properties 
of OM3-FAs. UIC scientists who looked into the effects of OM3-FAs on Ovarian Epithelial Cancer cells 
and found apoptosis, or cell death, to be the means through which these fatty acids restrain cell growth. 
Three important methods, the proliferation assay or WST-1 assay, the ATP assay, and the caspase 
assay, are used in this study. All three assays will be conducted for MCF-7, and CEF cell lines. MCF-7 
cells are both cancerous, and results are expected to show anti-inflammatory effects of OM3-FAs. The 
WST-1 and ATP assay measures cell viability. The Caspase assay detects zymogens, proteases 
released during cell apoptosis. Although CEF cells are not cancerous, they can grow and divide 
indefinitely in cell culture. Finding the effects of OM3-FAs on these cells may help determine treatments 
for Ovarian Epithelial Cancer. 
PATIENT PREFERENCE AND WILLINGNESS TO PAY FOR CARE BY PRIMARY CARE PHYSICIANS 
VERSUS HOSPITALIST AND NON-HOSPITALIST WARD ATTENDINGS 
Presenter(s) 
Kathryn Schoedel, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. David Meltzer, University of Chicago Medical Center 
Mr. Micah Prochaska, University of Chicago Medical Center 
Traditionally in the US, primary care physicians (PCPs) have cared for hospitalized general medicine 
patients. However, many academic medical centers have long used inpatient ward attendings rather than 
PCPs to care for these patients. Over the years, these teaching hospitals have encouraged the growth of 
hospitalists - ward attending physicians who spend a significant part of their time caring for hospitalized 
patients. There is, however, little data on whether patients prefer care by their PCP, or a non-hospitalist or 
hospitalist ward attending physician and on how greatly patients value receiving care from their 
preference. This study attempted to determine patient preferences in receiving hospital general medicine 
care from their PCP versus a hospitalist/non-hospitalist, and their willingness to pay (WTP) to receive 
care from their preference. Because recent studies have also suggested that hospitalists save $400 per 
admission, we also investigated the percentage of people willing to pay $400 or more for care by their 
PCP to determine the potential number of people willing to pay a $400 co-pay to receive hospital care by 
their PCP instead of a ward attending. 
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SCANNING THE MINOS FAR DETECTOR RESULTS FOR ROCK MUONS 
Presenter(s) 
Sarah Schwarzentraub, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Maury Goodman, Argonne National Laboratory 
The MINOS neutrino experiment is composed of a near detector located at Fermilab and a far detector 
located in Soudan, Minnesota. Protons hit a target near Fermilab to create a neutrino beam which passes 
through the near detector. Then it travels through more than 700km of solid ground to reach the far 
detector. The far detector is octagonal in shape and is composed of 1 inch thick plates of steel and layers 
of plastic scintillator strips. We can detect muons originating from neutrino reactions in and near the 
detector. In this mentorship we were interested in those muons originating from neutrino reactions which 
occurred just upstream of the detector, known as rock muons. I scanned the data from the far detector 
and recorded information from the events which appeared to be rock muons. This data included charge, 
shower energy, track energy, and vertex coordinates in the x,y,z plane. 
BUILDING A REFUGEE PROGRAM FOR THE CHICAGO WOMEN'S AIDS PROJECT 
Presenter(s) 
Bansi N. Shah, Illinois Mathematics and Science Academy 
Mentor(s) 
Mrs. Caroline Rapando, Chicago Women's AIDS project 
The Chicago Women's AIDS Project (CWAP) provides case management services to Chicago-area 
women with AIDS. The growing refugee population in the city made it imperative that CWAP develop a 
program that provides more personal case management to the specific population. I conducted surveys to 
assess the needs and requirements of the program, gathered information to obtain necessary grants, and 
prepared the legal background for continuation of the program as a 501 (c)(3) organization. I assisted in 
the development of curriculum. The program opened in January of 2006 and has continued to date. 
INCREASED PERSISTENT NA+ CURRENT AND ITS EFFECT ON EXCITABILITY IN 
MOTONEURONS CULTURED FROM MUTANT SOD1 MICE 
Presenter(s) 
Lisa Shah, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Charles Heckman, Northwestern University Medical Center 
Amyotrophic lateral sclerosis is a devastating disorder affecting motoneurons in the central nervous 
system. One striking feature of motoneurons that are vulnerable to ALS is their low buffering capacity for 
intracellular calcium (Ca). This low capacity may make motoneurons uniquely vulnerable to excessive Ca 
entry during action potentials (spikes) or during activation of glutamate receptors (Heath and Shaw 2002). 
Our research focuses on the changes in intrinsic electrical properties of motoneurons and their cause of 
abnormally high numbers of action potentials to be generated in response to a given amount of synaptic 
current. As Ca enters the cell via voltage-sensitive Ca channels activated by each action potential, 
excessive action potential generation also contributes to excitotoxic death. The persistent Na current 
(NaP), is markedly elevated in motoneurons cultured from a transgenic mouse model of ALS (the SOD1 
mutation). NaP has a large effect on cell excitability because it provides sustained depolarization in the 
threshold region for spike initiation. Suppression of NaP in neurons by riluzole could reduce the 
excitability of motoneurons themselves by suppressing NaP. All of our work on NaP has been carried out 
in motoneurons cultured from a very early stage in life (embryonic). From our data, NaP up-regulation is 
apparent in such young motoneurons, which may play a crucial role in disease onset and rate of 
progression. 
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THE USE OF MOUSE MODELS TO FURTHER UNDERSTAND SPINOCEREBELLAR ATAXIA 1 
(SCA1) 
Presenter(s) 
Viral Shah, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Puneet Opal, Northwestern University Medical Center 
Leucine-rich acidic nuclear protein (LANP) is a member of the leucine-rich family of proteins, which have 
been hypothesized to play a role in the regulation of a range of cellular processes. This protein, 
abundantly expressed in the cerebellum, has also been implicated in cerebellar development and 
degeneration. As a first step to understand the functions of LANP, the Opal Lab generated LANP null 
mice. Surprisingly these mice were morphologically and behaviorally indistinguishable from wild-type 
mice. A likely possibility is that LANP's closely related family members compensate for a lack of LANP 
function. To test this notion, the Opal Lab is currently generating lines where LANP homologues are 
deleted. One such protein is CPD1 (cerebellar postnatal development protein 1). Mice have been 
generated with the CPD1 locus targeted by a beta galactoside-neomysin cassette. To genotype the mice, 
we managed to optimize a PCR based system using primers that identify this cassette. 
The lab was in need of a system to catalogue these mice and their genotypic properties. Many different 
types of transgenic mouse colony management software were analyzed based on the following criteria: 
usability, practicality, transferability and affordability. Circusoft's Gmouse Software was ultimately chosen 
as a prime test candidate. 
GATED FIELD EMITTERS USING N+ GAN 
Presenter(s) 
David J. Shea, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Heinz Busta, Cabot Microelectronics Corporation 
Gated cold electron sources offer a multitude of potential applications including flat panel vacuum 
fluorescent displays, ultrahigh-frequency power sources and amplifiers. 
The standard gated field emitter is the Spindt emitter consisting of micromachined tungsten cones 
surrounded by an extraction gate. In this investigation we are using GaN threading dislocations as the 
cones. The advantage is that GaN is a rugged material that is chemically inert. 
Fabrication of the array consists of coating the nano cones with 2000A of silicon dioxide followed by the 
deposition of 800A Cr and defining the gate region using standard photolithographic processing. A 
second mask is used to define the region where the oxide is removed from the cones. By applying a 
positive voltage to the Cr gate with respect to the GaN cone-shaped dislocations, electrons are pulled 
from the cones via quantum mechanical tunneling. This project consists of mask design, fabrication of 
the gated field emitter arrays and testing their performance in a high vacuum test station at a base 
pressure of about 1x10~8 torr. 
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THE EFFECT OF THE TRIAGE SYSTEM ON THE TREATMENT OF INTRACEREBRAL 
HEMORRHAGE 
Presenter(s) 
Tony Sheng, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Jeffry I. Frank, University of Chicago 
A stroke is an abrupt disruption to the brain blood supply. There are two major types of stroke, ischemic 
and hemorrhagic. Ischemic strokes are caused by a loss of blood flow to the brain, and account for 85% 
of all strokes. Hemorrhagic strokes (ICH), caused by the rupture of brain blood vessels, account for 15% 
of all strokes. ICH is the deadliest type of stroke, carrying a 40-50% mortality. Treatment requires 
specially trained professionals and advanced tools - resources many community hospitals are unable to 
provide. This fact is problematic since most emergency patient triage requires that the patient be 
transported to the closest hospital regardless of diagnosis. Delays in stroke patients arriving at a well-
equipped hospital can potentially lead to extra brain damage, especially now that new acute stroke 
treatments are available. In the case of a brain hemorrhage, delays may lead to preventable death or 
extra brain damage. My project is focusing on developing a consensus understanding whether patients 
with brain hemorrhage are suffering worse outcome in the present triage system and whether a change is 
justified to assure ICH patients get to hospitals equipped to handle their disease. 
ENGINEERING A MULTIFUNCTIONAL SCAFFOLD FOR TREATING SPINAL CORD INJURY 
Presenter(s) 
Esther Shyu, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Anthony Lowman, Drexel University 
As a major part of the central nervous system (CNS), the spinal cord carries information throughout the 
brain and the rest of the body. In humans, CNS cells cannot regenerate, making spinal cord injury (SCI) a 
severe problem that currently has no cure. We have proposed the use of hydrogels, non-degradable 
polymer networks, to create biocompatible scaffolds combining various SCI treatments. With properties 
similar to those of real tissue, as well as a flexible mode of delivery, the polymer poly(n-isopropyl 
acrylamide), or PNIPAAm, is a good candidate for such a scaffold. PNIPAAM is produced by the 
copolymerization of NIPAAm and poly (ethylene glycol) dimethacrylate (PEGDM); thus, in order to 
optimize its structure, PEGDM of different molecular weights must be tested. Since many varieties are 
hard to obtain commercially, the efficiency of producing PEGDM with molecular weights of 4,600, 8,000, 
and 10,000 in the lab was investigated. PEG methacrylation was used to synthesize the three types of 
PEGDM, and respective methacrylation efficiencies were calculated with NMR. 
91 
LEARNING DEFICITS IN A RAT MODEL OF CHRONIC BACK PAIN 
Presenter(s) 
Esther Shyu, Illinois Mathematics and Science Academy 
TingTing Wu, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Vania Apkarian, Northwestern University Medical Center 
Fifty million Americans are partially or totally disabled by pain, making it the primary reason why people 
seek health care. If untreated, pain can lead to depression, insomnia, depressed immune function, 
changes in eating patterns, and other long-term degenerative effects. Furthermore, chronic back pain 
sufferers undergo severe and potentially irreversible brain tissue loss in the medial prefrontal cortex 
(mPFC), where gray matter depletion reached up to 11% in some patients- equivalent to almost 20 years 
of aging. Recent studies indicate that patients with chronic back pain have abnormal chemistry in the 
mPFC, a region associated with both pain perception and learning. As a result, we hypothesized that 
chronic back pain may impair cognitive abilities. Using spared nerve injury (SNI) rodent models to 
simulate chronic back pain, we conducted a Pavlovian fear conditioning experiment to determine the 
effects of nerve injury on memory extinction after mild electrical shock. SNI rats were shown to be 
impaired in their ability to extinguish memories of these shocks in that they continued to exhibit freezing 
behavior even after the shocks had ceased. These results indicate that chronic back pain may shift brain 
chemistry, thereby reducing learning capacity in sufferers. 
DEFINING CULTURE AND IDENTITY THROUGH PHILOSOPHY, SOCIOLOGY AND FILM 
Presenter(s) 
Valerie M. Simonis, Illinois Mathematics and Science Academy 
Advisor(s) 
Ms. Brenda Crosby, Illinois Mathematics and Science Academy 
Ms. Willa Shultz, Illinois Mathematics and Science Academy 
My independent study in French started as a possibility for me to explore my roots as a Belgian-American 
IMSA student and to appease an internal struggle I have experienced to define myself. To gain a basic 
knowledge of philosophy I delved into Le Monde de Sophie by Jostein Gaarder and leaned into 
existentialist philosophy with La Nausee by Jean-Paul Sartre. Though both books sparked conversations 
about fundamental philosophy, I was most intrigued by the cultural analysis of the book Cultural 
Misunderstandings: the French-American Experience by sociologist Raymonde Carroll. Continuing with 
Genesis of 20th Century Philosophy by Harry Prosch, Confessions by Jean-Jacques Rousseau and 
select readings from psychologist Carol Gillian, I was exposed to many different forms of literature that 
helped me form many new hypotheses on culture and identity that I kept note of in a journal. Intrigued by 
the art form of cinema, I wish to present my hypotheses with the help of a short film in both French and 
English documenting my journey with this independent study. 
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DEATH FROM THE SCARCITY OF WATER - FINALLY A POSSIBLE SOLUTION 
Presenter(s) 
Gaurav Singh, Illinois Mathematics and Science Academy 
Advisor(s) 
Dr. Donald Dosch, Illinois Mathematics and Science Academy 
Mr. Nick Scholtes, Illinois Mathematics and Science Academy 
Now more than ever, fresh water is important. When Hurricanes Katrina and Rita, both category five 
storms, ravished the southeastern coast, they caused over $75 billion in property damage while taking 
over 1500 lives. Many of these deaths were caused by the lack of fresh water, as all available water was 
unsafe to drink. Had there been an available product that could filter out the biologically hazardous water 
and turn it into potable water, many more lives could have been saved. I now have an idea for such a 
product. This product can also be applied in non-emergency situations. For example, campers may carry 
it as a substitute for carrying water. Not only is this product very useful, it can also be a very profitable 
business venture. In this presentation, I will explain my entrepreneurial business plan built around such a 
product. 
CHANGES IN SPEECH PRODUCTION IN A PRELINGUALLY DEAFENED ADULT COCHLEAR 
IMPLANT USER 
Presenter(s) 
Arth K. Srivastava, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Patrick Wong, Northwestern University 
This study is the first of its kind, as far as we know, to report the speech production characteristics of a 
cochlear implant (CI) user after a course of speech-language treatment. The participant's deafness was 
identified at the age of two, and she received the CI at the age of 43 tears. She had minimal ability, prior 
to treatment, to produce speech. A 24-week ABCABC single-subject treatment program was conducted 
addressing articulation, printed word pronunciation, and voice production, with two four-week segments 
for each area. "A" refers to the articulation aspect, "B" to the printed word pronunciation, and "C" to the 
voice production. Only one subject was used, and her improvement was calculated over the 24 week 
period. Treatment-specific progress, revealed by stimuli that were not used during treatment, was made in 
areas of articulation and printed word pronunciation, but not voice production. Measures found using the 
Templin-Darley Tests of Articulation, the Assessment of Intelligibility of Dysarthric Speech, and the 
Phonological Awareness Test, also confirmed her progress. These results were discussed in relation to 
how long-term reduction of general auditory input and under-use of the speech production mechanisms 
can be remediated by technological and behavioral treatment. 
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DARK MATTER HALOS AND THEIR STELLAR LUMINOSITIES 
Presenter(s) 
Nathaniel Steinsultz, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. James Annis, Fermi National Accelerator Laboratory 
We aim to study the relationship between a cluster's dark matter halo mass and stellar luminosity, using 
data on galaxy clusters collected from the SDSS. We will study the relationship between the central 
galaxy luminosity and dark halo mass, as well as between satellite luminosity and dark matter halo mass. 
We will use clusters of galaxies as our sample of dark matter halos and we will measure the central 
galaxy luminosity and satellite galaxy luminosity using the galaxies that live in the cluster. The cluster 
catalog we use contains 150,000 galaxy clusters at redshifts between z=0.1 and z=0.3. The size of this 
data set allows us to do a detailed analysis, as it contains information on galaxies with a wide range of 
masses. We will use this data to test the theoretical predictions of luminosity/halo mass relations. This will 
help in further studies as well as give us insight into the nature of dark matter and galaxy evolution. 
THE EFFECTS OF SIVA-1 ON CELL DEATH WHEN COMBINED WITH CISPLATIN AND P53 
Presenter(s) 
Michelle Stolzoff, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Prasad Kanteti, University of Illinois at Chicago 
Apoptosis, or programmed cell death, is triggered by DNA damage among other stimuli. In cancer, 
apoptosis is hindered by survival genes and the blockage of pro-apoptotic genes. The Bcl-2 family 
contains pro-apoptotic and survival genes and is characterized by the presence of at least one of the Bcl-
2 homology domains, BH. Though Siva-1 lacks the BH regions of the Bcl-2 family, it is similar to the pro-
apoptotic members. The use of Siva-1 in combination with cisplatin, a commonly used chemotherapy 
drug, overcomes the resistance usually found in cancers where Bcl-2 is highly expressed. Previously, the 
lab found that the combination of Siva-1 and cisplatin could overcome the function of survival genes in 
conjunction with significantly lower doses of cisplatin than often prescribed. p53, a well-known tumor 
suppressing gene, triggers apoptosis in response to DNA damage in part by activation of Siva-1. Since 
cisplatin inflicts DNA damage needed for the activation of p53, a combination of cisplatin, p53 and Siva-1 
greatly increases apoptosis. We obtained cancer cells with and without p53 and treated these cells with 
cisplatin. In the cells containing p53, we knocked out intracellular Siva-1 and studied its effect upon the 
pro-apoptotic genes Bax/Bak and apoptosis. 
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SYNTHESIZING MULTIFUNCTIONAL NANOEMULSIONS FOR IMAGE-GUIDED THERAPY 
Presenter(s) 
Yi-Meng Tan, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Mansoor Amiji, Northeastern University 
Dr. Sandip Tiwari, Northeastern University 
Nanotechnology has great potential for the future of pharmaceutical science with its capabilities as drug 
delivery systems as well as MRI contrast agents. This research combines both of these modalities into a 
novel multifunctional nanoemulsion that will allow for image-guided cancer therapy, which involves 
transporting drugs while simultaneously enhancing target tissue imaging to therapeutic agents in the body 
and visualizing their physiological effects. For this project, standard nanoemulsions were synthesized and 
then complexed to a Diethylenetriaminepentaacetic acid-phosphatidyl ethanolamine-gadolinium (DTPA-
PE-Gd+3) conjugate. The presence of Gd+3 on the nanoemulsions lowered their T1 relaxation times, as 
determined through nuclear magnetic resonance (NMR) and magnetic resonance imaging (MRI). NMR 
measurements showing a T1 decrease from 3.05 seconds for plain water to 0.009 seconds for 
nanoemulsions loaded with 12.7 mM of Gd+3 correlated with enhanced tissue image contrast during MRI. 
Finally, in vitro cell penetration and cytotoxicity studies using nanoemulsions loaded with paclitaxel, an 
anti-cancer agent, resulted in drug passage across the cell membrane and a 58.3 percent cell viability 
decrease. While these results demonstrate that multifunctional nanoemulsions have been created, in vivo 
studies must now be done to corroborate these observations and move nanoemulsion therapies towards 
clinical use in the future. 
INVESTIGATING THE ROLE OF MICROGLIA IN NEURONAL EXCITABILITY AND DEGENERATION 
Presenter(s) 
Yi-Meng Tan, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Sookyong Koh, Children's Memorial Hospital 
Microglia are the resident immune cells in the central nervous system (CNS), and normally act to protect 
against foreign pathogens. However, over-activation actually induces them to inflict neuronal injury, and 
the role of this inflammatory reaction is beginning to be recognized in neurodegenerative diseases such 
as epilepsy. The goal of this research is to characterize age-dependent and seizure-induced microglial 
activation and investigate its implications for seizure prognosis. Examination of microglial activation, 
seizure susceptibility, and neuronal death with immunocytochemistry (ICC) and in situ DNA end-labeling 
in the two-hit hypoxia seizure model (hypoxia on P10, KA on P30) demonstrated the long-term effects of 
perinatal seizures. Microglia in the hippocampi of rats with childhood seizure exposures appeared larger 
and had denser ramifications from the cell body, indicating increased cell activation. However, co-
localizing DNA end-labeling is still required to associate such inflammation to neuronal death. 
Future studies will include ICC experiments on normal brain tissue to determine baseline microglial 
activation. Finally, hypoxia and kainic acid (KA) seizures will be induced in rats of varying ages, and ICC 
will characterize age-dependent microglial activity. The maturation of microglia may be involved in the 
phenomena of age-dependent seizure responses and contribute to long-term effects of early epilepsy. If 
microglia are shown to influence neuronal degeneration in epilepsy, then future therapies may be directed 
towards inhibiting its activation. 
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THE QUEST FOR COOLING VIA THE INVERSE-NOTTINGHAM EFFECT 
Presenter(s) 
Kevin Tao, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Heinz Busta, Cabot Microelectronics Corp 
Dr. Alan Feinerman, University of Illinois at Chicago 
Have you ever wondered what happens when you create an ultra-low vacuum and inside you place a 
high voltage electric field across a graphite chip with nanocrystals? If and only if everything is just right, a 
miracle occurs: electron emission. Electrons do what normally they wouldn't dream of doing; they "tunnel" 
through work function barriers caging them inside the nanocrystalline-graphite and arrive at the anode. 
But besides emission, what else occurs? 
Professor Konstantin K. Likharev has proposed that cooling may result during electron emission, once 
certain conditions are met, but no one has yet obtained experimental evidence of this. To measure that 
drop in temperature is our goal. Along the way, varied obstacles lay in our path, such as achieving the 
extreme thermal sensitivity in measurement required to gather relevant data, the constant natural 
cleaning of emitters by the vacuum that reduced emission, the difficulty in calibrating thermistors 
(thermally sensitive resistors) and the gradual burnout of emitters. 
We have already consistently achieved emission, and we have developed the capability of calibrating 
thermistors to nearly perfect synchronization. Our results actually show some hints of cooling (of around 
0.001 degree Kelvin) but we need to find out if this cooling is real or not. We shall conduct more trials so 
that we can see whether this data is reproducible. 
IMSA ON WHEELS ONLINE: TO THE WORLD WIDE WEB 
Presenter(s) 
Terry X. Tao, Illinois Mathematics and Science Academy 
Advisor(s) 
Ms. Michelle Kolar, Illinois Mathematics and Science Academy 
IMSA on Wheels (loW) is a mobile science show aiming to spark interest in young audiences for science. 
To reach more students than physical limits allow, an online version was developed. The inquiry focused 
on researching several different computer languages that could help streamline and operate the loW 
website. Graphic construction and web page design were also areas of continued research. The existing 
website was optimized, replacing outdated HTML files with more powerful PHP files with CSS and 
Javascript. In addition to changing the coding that operates each page, revisions to the content were 
made. Each year, the other loW inquiry teams create new demos, scripts, and movie clips. This inquiry 
archived all past work for safe keeping and updated the pages with new material. Of course, the website 
also opens up opportunities the other inquiry projects lack. Graphics and better explanations can be 
offered since the DVD and the show both have a time limit. This year, one of the main implementations of 
research was to develop new interactive online programs and curriculum. In time, the loW site may 
become a great reservoir of fun science information. 
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DEPLETION OF BRCA2 IN HUMAN MAMMARY EPITHELIAL CELLS LEADS TO EPITHELIAL-
MESENCHYMAL TRANSITION (EMT) 
Presenter(s) 
Cristina Thomas, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Qingshen Gao, Evanston Northwestern Healthcare Research Institute 
Accumulating around 186,000 new cases and 46,000 deaths in the United States alone, breast cancer is 
clearly the most diagnosed cancer in women. Breast cancer deaths are primarily results of the local 
invasion and remote metastasis of tumor cells. Cells gain motility through the epithelial mesenchymal 
transition (EMT), during which cells lose intercellular adhesion. However, they are only able to undergo 
the invasive phase when E-cadherin is downregulated. Snail, a transcription factor, is suggested to be a 
direct repressor of E-cadherin during transcription. Furthermore, because increased Snail expression has 
been associated with the downregulation of E-cadherin, the regulation of Snail may be necessary to 
ensure normal epithelial cells. This study examines the possible role of BRCA2, a breast cancer 
susceptibility gene, in the EMT process and tumor metastasis. This research demonstrates that the 
knockdown of BRCA2 in cells stimulates an epithelial mesenchymal conversion with the loss of the 
epithelial markers E-cadherin, a-catenin, and 6-catenin, and the growth of mesenchymal markers, 
Vimentin and Fibronectin. Thus, the loss of BRCA2 in epithelial cells plays a major role in metastasis by 
generating an epithelial mesenchymal transition. 
GEOPOLYMERIZATION: ANCIENT MYSTERIES AND FUTURE POTENTIAL 
Presenter(s) 
Caitlin M. Tribout, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Michel Barsoum, Drexel University 
Geopolymerization is a process which involves synthesizing materials to exhibit properties similar to 
geologic minerals. Geopolymers have many useful applications, including inexpensive concrete which 
produces 80%-90% less carbon dioxide than conventional types, immobilization of heavy metals, and 
toxic waste disposal. It is also theorized that the Great Pyramids of Egypt and many other Egyptian 
artifacts were created by casting geopolymer stone. The objective of our research focused on creating a 
geopolymer that is inexpensive and could have been used in ancient Egypt. Several geopolymers were 
created using varying combinations of ash, water, and diatomaceous earth, materials that were readily 
available to ancient Egyptians. Once created, compression tests were performed on the samples to 
determine their potential as a construction material. 
LIGATION OF NECTIN-1 AND EGFP 
Presenter(s) 
Gautam Vangipuram, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Myung-Jin Oh, University of Illinois at Chicago 
Dr. Deepak Shukla, University of Illinois at Chicago 
EGFP is short for a Green Fluorescence Protein that is an indicator and reporter of expression. During 
viral entry, herpes simplex virus (HSV) glycoprotein D (gD) interacts with a specific cellular receptor such 
as nectin-1. We proposed a synthesis of nectin-1 and egfp to gain and better understanding of HSV entry 
into the cell. First, we received our two primers of Nectin-1 and egfp and ran a polymerase chain reaction 
(PCR) to amplify the yield. Once the DNA was collected, we ran a Double Restriction Digest and then 
ligated the two strands of DNA, which hopefully would combine to form one vector. Once ligated, we 
inserted this plasmid into CHO(Chinese Hamster Ovary) cells in hopes of growing colonies. If colonies 
had grown, and a successful ligation had been completed, and we could use this fluorescence to better 
detect HSV entry. 
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MAKING A REALISTIC MODEL OF AN INTERNEURON FROM THE CA1 REGION OF THE 
HIPPOCAMPUS 
Presenter(s) 
Vinay Venugopal, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Nelson Spruston, Northwestern University 
The Hippocampus is an area of the brain associated with short-term memories and spatial and temporal 
learning. The CA1 region of the hippocampus contains two types of neurons: pyramidal cells, which are 
large, with long branched dendritic trees and interneurons, which are typically much smaller. Inputs enter 
CA1 as synapses onto pyramidal cell dendrites. A pyramidal cell will generate output only if the voltage 
difference from the sum of all these inputs exceeds a particular threshold at the soma. Interneurons target 
pyramidal cell dendrites, and are therefore important because they can control the output of pyramidal 
cells. A powerful approach to studying this system is computer simulation. By building models of 
interneuron circuits, scientists are able to change variables (such as intemeuron location, and the 
strength, frequency, and timing of interneuron inputs) in order to observe the impact the interneuron can 
have on its pyramidal cell target. 
The goal of this project is to build a model of an interneuron with realistic morphological and biophysical 
properties. This is done first using an experimental technique called patch clamp recording to measure 
voltage changes within the neuron.. Using a microscope and camera system, the 3D coordinates of the 
neuron's geometry can then be determined. Finally, we can take equations that describe the kinetics of 
ion channels opening and closing and have a computer solve them at all locations in the reconstructed 
morphology of the cell. A realistic model of an interneuron can help us learn how neurons in the 
hippocampus integrate information, leading to a better understanding of the cellular basis of learning and 
memory. 
THE ROLE OF CODON 129 IN PRPC-PRPSC CONVERSION 
Presenter(s) 
Mahesh Vidula, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. James Mastrianni, University of Chicago 
Prion protein, also known as PrPC, misfolds to become the scrapie prion, PrPSc. Prions cause numerous 
neurodegenerative diseases. A polymorphism occurs at codon 129, encoding for either methionine or 
valine. Studies suggest that homozygosity at codon 129 may increase the susceptibility to prion diseases. 
The purpose of this research was to elucidate the relationship between the conversion of PrPC to PrPSc 
and homozygosity at codon 129. Three approaches to studying this problem exist: yeast expression, 
histoblotting, and a mammalian cell expression experiment. To perform the yeast expression experiment, 
the W303 yeast strain will be transformed into the p425 and p426 vectors, which carry 128V and 128M 
respectively. The yeast PrP will be tagged with fluorescent proteins, CFP and YFP. Since CFP is blue, 
and YFP is yellow, the aggregation of the two PrP proteins will be made visible by a green color. A FRET 
experiment will be performed to confirm interaction. The histoblot experiment includes using a cryostat to 
procure infected slices of mouse brain and performing a blot technique on them in order to locate the 
protein. After a proteinase-K digest on the blot, only the scrapie prion should be visible. The cellular 
expression experiment consists of transfecting cells with PrP containing methionine or valine, and then 
performing a Western Blot followed by a PK-digest. 
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THE EFFECT OF PHOSPHORYLATION OF STARGAZIN, A TRANSMEMBRANE AMPA RECEPTOR 
PROTEIN (TARP), ON REGULATION OF SYNAPTIC RECEPTOR CLUSTERING DURING 
PLASTICITY 
Presenter(s) 
Anil Wadhwani, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Dane Chetkovich, Northwestern University Medical Center 
Neurosynaptic transmission is mediated by Glutamate Receptors (GluRs); levels of GluRs, specifically the 
a-amino-3-hydroxy-5-methylisoxazolepropionate-type receptors (AMPARs), constantly cycle in the 
postsynaptic density, a region in neurons outside of the cytoplasm. The increase or decrease in AMPAR 
concentration directly relates to the dynamic nature of learning and memory. A protein found in mutant 
stargazer mice is a member of a group that binds to AMPARs, transmembrane AMPAR regulatory 
proteins (TARPs). "Stargazin" has a cytoplasmic tail that is important for AMPAR anchoring at the 
synapses. We hypothesize that the phosphorylation of Stargazin at specific sites in the tail of the TARP, 
affects whether it binds or releases scaffolding at the synapses. Using mutated Stargazin to mimic 
phosphoryation, we ran yeast two-hybrid analyses by fusing the DNA coding for the altered protein to a 
plasmid. By transforming it into yeast along with an assortment of DNA from a rat brain and growing them 
on restrictive media, we tested for physical interactions between the proteins produced by the rat brain 
DNA and Stargazin. Any growth indicated protein interactions; these were then sequenced for 
identification. It is plausible that these proteins are important for binding phosphorylated Stargazin, and 
thusly, for the transport mechanisms of AMPARs. 
FORECASTING CHINA'S FUTURE USING HISTORICAL ECONOMIC SNAPSHOT ANALYSIS 
Presenter(s) 
Caleb Wang, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. Mike Levert, Levert Financial 
Most economic forecasts use complicated mathematical algorithms to predict the future of national 
economies. Using millions of data points and considering an infinite number of variables, these forecasts 
are usually fairly accurate. However, this process requires that these data sets be available. If the 
necessary data is not accessible, researchers are forced to gather it themselves, a process that can take 
years or be impossible depending on the governmental policy of the country in question. This study 
explores another approach to economic forecasting by examining historical economic snapshots of 
developed countries such as the United States and comparing them with present economic snapshots of 
developing countries. Through this process, we can pinpoint exactly what stage of development a country 
is at. This way, we can mathematically derive a forecast with a smaller amount of data. This study 
compared and contrasted the snapshots of present China as well as 1982 United States as described in 
the book Megatrends. In this comparison, we saw remarkable similarities between present China and 
1982 United States. Considering our comparison, variables such as population and technology, as well as 
the assumption that China is in favor of economic growth, we can predict that China will become similar to 
the United States economically in close to four decades. 
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A BUSINESS VENTURE INTO POPULARIZING THE GAME OF GO 
Presenter(s) 
Ryan Yuan Wang, Illinois Mathematics and Science Academy 
Richard Zhang, Illinois Mathematics and Science Academy 
Advisor(s) 
Mr. Nick Scholtes, Illinois Mathematics and Science Academy 
Right now, in an age of rapid globalization and cultural mixing, it's strange how unfamiliar people in the 
West are with an important piece of the culture in the East: the game of Go. Go is about maintaining 
oneself while exploiting others, sustaining balance on many levels at once, and above all, keeping 
composure in the most crucial of times. It's no wonder that millions of people of all interests and ages 
have enjoyed this game. 
Few people in the West have played or even heard of Go, and resources for learning Go are somewhat 
limited for aspiring players. Consequently, there is potential for a business opportunity. Our business 
project centers on developing tools and providing opportunities for the beginning player. So far, our book, 
Life, Liberty & the Pursuit of Territory, has generated revenue for further advances. The groundwork for 
the business has been laid out, partnerships are in the works, and a product has been released. Our 
presentation will cover the making of the book, established partnerships, and future plans for expansion. 
nm2608A, A NEW NATURALLY ARISING MOUSE MODEL FOR HUMAN AUTOSOMAL RECESSIVE 
ACHROMATOPSIA 2 
Presenter(s) 
Xin (Cindy) Wang, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Bo Chang, The Jackson Laboratory, Bar Harbor, Maine 
Purpose: To report the phenotype and characterization of nm2608A, a new, naturally occurring mouse 
model of autosomal recessive achromatopsia as defined by a missense mutation on the Cnga3 gene. 
Methods: The retinal phenotypes of nm2608A mice, previously identified through electroretinography 
(ERG) to exhibit no cone photoreceptor response, were studied using genetic analysis including linkage 
studies and gene identification, histology, and immunohistochemistry. 
Results: Genetic analysis showed that nm2608A is autosomal recessive and closely linked to the marker 
D1Mit71 and the gene encoding the cyclic nucleotide-gated (CNG) channel subunit A3. Sequence 
analysis of the candidate gene revealed a missense mutation on exon 5 of the Cnga3 gene. 
Conclusions: Mutations on the A3 subunit of the CNG channel cause autosomal recessive complete 
achromatopsia. Cone somata migration also indicates that the Cnga3 gene is responsible for retinal cone 
location. A naturally arising mouse Cnga3 mutation provides a good model for studying the pathology of 
human CNGA3 mutations and the role of the cyclic nucleotide-gated channel in cone signal transduction. 
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CHARTER SCHOOLS: FILLING THE HOLE LEFT BY TRADITIONAL PUBLIC EDUCATION? 
Presenter(s) 
Yingjia Wang, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Sally Ewing, Passages Charter School 
Since the first charter school opened in 1992, America has given birth to over 2,000 charter schools that 
house approximately one percent of the students who attend American public schools. While many have 
praised charter schools for being an improved alternative to traditional public schools, others have argued 
that they drain the financial and human resources of already disadvantaged school districts. While 
working at Passages Charter School, I examined the methods in which a charter school is created and 
operated and interacted with the students, students' parents, and faculty to determine how, if at all, 
charter schools are more beneficial than traditional public schools. 
SOCIAL CHANGE: EFFECTIVE WAYS OF MAKING A DIFFERENCE 
Presenter(s) 
Bayoan Ware, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. Jason Robinson, Rainbow Push Coalition 
The world is in dire need of benevolent leaders. These leaders, although possessing admirable wishes, 
need a plan to enact social change in the communities in which they live. In working with the Rainbow 
Push Coalition, I have determined effective ways of making the changes many communities require for a 
healthy functioning environment. My method of finding information was simply helping out where I could 
and analyzing with my mentor the activities I helped with. I also researched other community 
development strategies to get more ideas. In working with them, I came to the conclusion that it is simply 
a game of trial and diligence. Leaders must make phone calls, and get in contact with those who have 
the resources needed to make change. This research is essential in this discipline because the more 
effective the leaders and groups are in the community, the better the community will become. While it 
has not made any contributions yet, my hope is that the organization will seriously consider my methods 
anywhere they can be used. 
SPECIFICITY OF MONOCLONAL ANTIBODIES TOWARDS ADDL DETECTION BY WESTERN BLOT 
Presenter(s) 
Krishnan Warrior, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. William Klein, Northwestern University 
Thirty-seven percent of Americans 85 years of age or older have Alzheimer's disease. It is characterized 
by forgetfulness and dementia and is the most common dementia disease. ADDLS, which are Amyloid? 
oligomers, which develop prior to protofibrils, are proposed to be the causative agent of Alzheimer's 
disease. These ADDLs produce toxicity to neurons. To detect ADDLs in and around neurons, antibodies 
that are specific to ADDLS need to be used. To determine this, several western blots were conducted. 
Each western blot tested a different antibody versus the 6E10 antibody as a control. The ADDLs were 
centrifuged in filtration tubes, so as to determine antibody specificity based on size as well. The ADDLs 
were then blotted, blocked in milk, treated with antibodies and secondary antibodies, and then developed. 
From this data, we compared the intensity of the photoluminescence to determine which antibody was 
more specific to ADDLs for each test. From this data, we could determine which antibody would be best 
to use in further tests to detect ADDLs in neurons. 
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THE ECONOMICS OF TIPPING 
Presenter(s) 
Charles Whittaker, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Allen Sanderson, University of Chicago 
On the first night of your family vacation to Miami, you arrive, check in, have the bellman carry your bags 
to your room, let the valet service park your car and eat a fine dinner. All of these service workers were 
polite, friendly and efficient, so you decide to tip 18% to your waiter, four dollars - one dollar per 
suitcase- to the bellman and three dollars for the parking attendant. After dinner you drive to a local mall, 
spend an hour in your favorite store trying on and buying clothes, but you would never consider giving a 
tip to the service clerk who assisted you. Why do Americans tip wait staff by the percentage of the bill, tip 
valets and bellmen, in standard dollar amounts—as opposed to a percentage of how much your car is 
worth or the bellman a percentage of the value of what's in your suitcase—and stiff department store 
clerks, airline pilots and flight attendants, and, in the good old days, elevator operators entirely. The goal 
of this paper is to identify the social aspects of tipping, explore how tipping practices vary around the 
world, and try to describe and explain "the economics of tipping." 
EDUCATION AFTER EXODUS 
Presenter(s) 
Rachel J. Wright, Illinois Mathematics and Science Academy 
Advisor(s) 
Ms. Tracy Townsend, Illinois Mathematics and Science Academy 
Every week a group of students attending Aurora schools whose families are receiving support from the 
Aurora-based World Relief Organization comes to IMSA for "Homework Club," where IMSA students offer 
tutoring help with homework and refining English and other skills that are valuable for life in the United 
States. This inquiry project seeks to explore the effects of the personal aspirations and perspectives of a 
group of refugee students between the sixth and twelfth grades on their motivations for their learning 
experiences at school and in the tutoring environment. To better understand how to meet the needs of 
these unique students, it is essential to understand their thoughts on their experiences and to listen to 
their concerns. To examine these matters I created a survey in the form of an interview to question 
students on topics including their previous experiences with education, the subjects in school that they 
find interesting or challenging, and the aspects of "Homework Club" that they enjoy, appreciate, or may 
like to see changed. The survey also aims to discover the reasons why students come to the tutoring 
program and the value that it may have for them, as well as their aspirations for the future. 
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EFFECTS OF CIGARETTE SMOKE CADMIUM ON THE RELEASE OF CALCIUM FROM BONE IN 
HUMANS 
Presenter(s) 
Lucia Wu, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Maryka Bhattacharyya, Argonne National Laboratory 
Osteoporosis causes weak bones and might cause serious fractures. Studies of Itai-itai disease in Japan 
show that cadmium (Cd), causes low bone density (Horiguchi et al., 2005). Because tobacco leaves 
concentrate Cd, smoking may also affect bones. This project will evaluate blood cadmium concentration 
in post-menopausal women. Part of this is to determine the trends in Cd concentration in cigarettes and 
cigarette smoke. Are there variations between single cigarettes or brands? So far, a survey of literature 
shows a large range of Cd concentrations for cigarettes, from 0.19 ug/g (Elinder et al., 1983) to 3.8 pg/g 
(Massadeh et al., 2005). Presence of a filter causes a 2-fold decrease in the amount of Cd in the total 
particulate matter (TPM) of cigarette smoke (Scherer and Barkemeyer, 1983). TPM consists of about 5% 
of the Cd in a whole cigarette. In the smoke, 90% of cadmium is found in the TPM and the remaining 10% 
is in the gas phase. As each puff of cigarette is taken, the amount of Cd doubles from the first to the last 
puff (Kalcher et al., 1993). Comparing concentrations between sources, consistency with the data 
presented was found. Now experimental data is needed to confirm it. 
MODELING OF X-RAY SCATTERING FROM 2D NANOCRYSTALLINE FILMS 
Presenter(s) 
Nora Xu, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Jin Wang, Argonne National Laboratory 
Conventional crystalline solids are characterized by their three-dimensional (3D) periodical structure, 
where the distances between atomic layers are on the order of 1 A. The most effective structural 
characterization technique has been x-ray diffraction with wave length on the similar scale (1 A). 
Recently, nanoscaled "crystalline" materials, from 1 to 1000 nm, have drawn much attention because 
their unique properties and functions. More importantly, two-dimensional (2D) nanostructures, such as 
nanoparticle monolayers and multilayers, exhibit functionalities that are not commonly associated with the 
conventional crystals. Again, x-ray diffraction and scattering, as a non-destructive and non-intrusive 
method, has also proven to be extremely effective to study the nanoscaled structures. This project has 
focused on studying x-ray scattering of 2D nanostructures with perfect long-range orders in the crystal 
plane (x-y directions), but only a finite (yet ordered) layers perpendicular to the crystal plane (z-direction). 
From a very simple concept, this research began with a study of x-ray diffraction using Bragg's law. We 
then explored the relationship between common closest packing structures in real space and reciprocal 
space, and modeled the relationship of detected scattering intensity to the 2D nanocrystalline structure . 
Further study is to be conducted by changing the basis of the nanoparticle-based 2D crystalline structure 
from a point to a sphere while the nanoparticle form factors are taken into account. The final objective of 
this mentorship is to create a computational model to describe the experimentally detected scattering 
data to elucidate the 2D nanocrystalline structure. 
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THE SIGNALING PATHWAY OF GSK3P 
Presenter(s) 
Emilie T. Yeh, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Robert Dettman, Feinburg School of Medicine 
Glycogen synthase kinase 3P (GSK3P) is important in regulating epithelial-mesenchymal transformation 
(EMT). Besides regulating glycogen synthesis, it controls events important for EMT in the cytoplasm. For 
example, GSK3P phosphorylates p-catenin targeting it for ubiquitin ligases and the proteosome 
preventing it from translocating to the nucleus where it can synergize with TCF-3 to regulate transcription 
of genes for EMT. Inhibition of GSK3 p is accomplished by activating Akt kinase, which phosphorylates it 
at Ser9 targeting it for ubiquitination. We show that TGFa3 treatment of rat epicardial mesothelial cells 
decreases p-catenin association with the membrane and phosphorylation of GSK3P at Ser9, which is 
blocked by LY294002, a PI3 kinase inhibitor. This suggests that TGFa is significant in increasing 
cytoplasmic p-catenin and antagonizing its degradation. Expression of a4 p 1 integrin on the surface of 
epicardial cells inhibits EMT. We tested if a4pi integrin engagement to its specific ligand, VCAM-1, alters 
either a) p-catenin localization in adherens junctions or b) GSK3P phosphorylation at Ser9. We saw that 
VCAM-1 inhibits loss of p-catenin from the adherens junctions and phosphorylation of GSKp at Ser9. 
Thus, a signaling pathway regulated by the extracellular matrix through a4p1 appears to antagonize 
TGFa3 mediated activation of p-catenin and inactivation of GSK3p. 
THE ART OF THE ENGINEERING AND SALES OF PNEUMATICS AT FESTO CORPORATION 
Presenter(s) 
Theodore Yeh, Illinois Mathematics and Science Academy 
Mentor(s) 
Mr. Christopher Noble, Festo Corporation 
The art of a sale at Festo requires a long arduous process. When a customer came to Festo with a 
problem Festo engineers had to solve it. The problem that they presented us was to make a machine 
that places labels on products faster than the current model. We had to create a concept, design the 
concept, analyze it, and eventually complete it. Hurdles included designing a machine that would fit all 
the specifications; some of which are size, cost, and efficiency. We had to look into different cylinders 
and see how mechanics, like sticktion, of the cylinder affects the concept. Besides the cylinders there are 
also regulators and valves to select for the concept. Choosing these components took processes of their 
own. Once we created a concept we had to get costumer's okay. If the concept was acceptable we 
began a proposal on the cost and other documentation. If the proposal is satisfactory a prototype was 
built. Once the prototype is done being built final documents will be made, and a final okay from 
costumer. Although all this work will been done, Festo still has to compete with other pneumatic 
suppliers. 
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CONSTRUCTION OF MODEL OTTAWA RIVER ALGONQUIN BIRCHBARK CANOE 
Presenter(s) 
MengFei S. Yin, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Claiborne Skinner, Illinois Mathematics and Science Academy 
Some think of technology as circuits, microchips, and things that fly. By contrast, technology is the 
optimal application of available resources for a specific purpose. That said, what can be made using bark, 
roots, and sharpened stones? The birchbark canoe has existed for thousands of years; lightweight and 
easy to portage, it can carry up to two tons of cargo with extraordinary dependability. Even today, with 
easy access to modern materials and power tools, the basic form of the canoe remains unchanged. The 
construction of the model Ottawa River Algonquin canoe is an exploration into the nature of technology 
and the dynamics of the craft that has put available resources to the best use. The model is 35" x 5"x 3" 
and follows the traditional method of construction whenever possible. The frame is made first and the 
stem pieces second to define the general shape. The bark is then shaped and lashed onto the frame. 
Afterwards, the interior of the canoe is stiffened with thin wood slabs and secured by ribs. Although it is 
difficult to make a truly authentic model of the original canoe due to the many substitutions necessary in 
materials and methods, the model nevertheless renders insight into the art and the technological nature 
of the canoe's dominance and may serve as the "father of all boats", the archetype of technology, in Dr. 
Skinner's collection. 
DESIGN AND SYNTHESIS OF NOVEL MACROMOLECULAR PERAZA-CRYPTAND AND THE 
SEARCH FOR DIHYDROGEN BONDING IN H6PERAZA[2.2.2]CRYPTAND»NABH4 
Presenter(s) 
MengFei S. Yin, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. James E. Jackson, Michigan State University 
This study aims to develop a method for the large-scale synthesis of a novel, easy to handle peraza-
cryptand, based on common inexpensive reagents. The process involves tetrapode capping that links 
four molecules of ethylenediamine to two molecules of ethylenediaminetetraacetic acid (EDTA). The 
proposed cryptand may be useful in forming stable complexes with alkali metal cations and enable the 
preparation of new, perhaps even more stable, electhdes or alkalides. In protonated form, the cryptand 
may also be capable of binding anions such as halides or hydroxide. During the synthesis process, we 
found that when the reaction was performed with an excess of ethylenediamine, the tetramethyl ester of 
ethylenediaminetetraacetic acid reacts with four equivalents of ethylenediamine to form the tetrakis(N-2-
aminoethyl) tetraamide of EDTA. The product was isolated via crystallization in the presence of drying 
agent NaOH and was produced in 8.82% yield with no impurities other than excess ethylenediamine. In 
this investigation, we also searched for the existence of dihydrogen bonding between the amine proton 
and the borohydride hydride in H6Peraza[2.2.2]cryptand«NaBH4 using powder x-ray diffraction, x-ray 
crystallography, IR spectroscopy, 1H NMR, and NOESY. The likelihood of dihydrogen bonding was 
shown to be very high, but an aprotic solvent that dissolves H6Peraza[2.2.2]cryptand«NaBH4 relatively 
well is still needed in order to find concrete evidence of dihydrogen bonding. 
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THE EFFECTS OF ETHANOL ON GLUTATHIONE (GSH) CONCENTRATION AND ON IFN-y LEVELS 
IN BALB/C MICE 
Presenter(s) 
Sherry Yu, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Carl Waltenbaugh, Northwestern University Medical Center 
Alcoholism - liver failure, car crashes, domestic violence? Yes, but alcohol affects all tissues and organs 
of the body including the function of the immune system, which protects against infection. Alcohol 
diminishes both interferon-gamma (IFN-y) production and cell-mediated immunity, lnterleukin-12 (IL-12), 
secreted by antigen presenting cells (APC), initiates IFN-y production. In individuals that consume large 
quantities of alcohol, glutathione (GSH) levels, a tripeptide that maintains cellular redox status, in APC 
are depleted. We hypothesize that there exists a direct correlation between GSH levels IFN-y production 
- when APC GSH levels are enhanced or diminished, IFN-y and IL-12 levels are affected in the same 
manner. To test this hypothesis, syngeneic BALB/c mice are utilized. These mice are separated into 
three groups; two are controls. The last group is fed a liquid ethanol diet (LED). GSH levels in mouse 
spleen cells are compared. Observations include that mice that belong to either control group tend to 
have higher IFN-y and GSH levels than LED mice. This project is part of a larger endeavor to determine 
the correlation between GSH levels and immune function. In the future GSH supplements may make it 
possible to counter a variety of immunodeficiencies. 
MARKETING AND SALES 
Presenter(s) 
Brandon Zhang, Illinois Mathematics and Science Academy 
Advisor(s) 
Mr. Nick Scholtes, Illinois Mathematics and Science Academy 
This presentation will explain and outline the goals o f the marketing and sales department of TALENT, 
Inc. Overall strategy and tactics used to achieve these goals will be discussed. Details of tactics used, 
which include surveys, advertisements, promotions, as well as various media used such as television, 
radio, billboards, Internet, newspapers, magazines, etc. will be outlined, explained, and planned. 
Demographic studies, and effectiveness of campaigns will also be reported. Finally, staffing and logistics 
will be covered. 
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DETECTION OF SINGLE NUCLEOTIDE POLYMORPHISMS (SNPS) WITH TITANIUM DIOXIDE 
NANOPARTICLES 
Presenter(s) 
Fan Zhang, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Tijana Rajh, Argonne National Laboratory 
Titanium dioxide is good for practical applications, because not only does it have photocatalytic 
properties, but it is also inexpensive, nontoxic, and photostable. Since titanium dioxide nanoparticles are 
photoresponsive, they act as reporters of the electronic properties of the biomolecule. So far, it has been 
shown that the binding of double-stranded oligonucleotides to titanium dioxide results in a 
photoelectrochemical system capable of extended charge pair separation. This was indicated by an 
accumulation of silver atom deposits on the titanium dioxide particles which was proportional to the 
number of electrons that survived charge separation. In this mentorship, different oligonucleotide 
sequences with different mismatched nucleobases were linked to titanium dioxide nanoparticles. Results 
showed that the SNPs reduced the amount of silver deposition on the titanium dioxide nanoparticles, 
revealing the redox properties of the modified DNA strands. This research is important because it could 
potentially result in the development of a detection system for SNPs in DNA strands, indicating a higher 
risk for certain cancers. 
SENSITIVITY OF MELANOMA TO HERPES SIMPLEX VIRUS AS A FUNCTION OF 
EXTRACELLULAR MATRIX AND TUMOR INVASIVENESS 
Presenter(s) 
Jenny Zhao, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Tibor Valyi-Nagy, University of Illinois at Chicago College of Medicine 
Melanoma is the most serious form of skin cancer. Though 85% of all melanomas are curable, the 
survival rate of patients with a melanoma of great depth and metastasis is still very poor. Oncolytic 
therapy of invasive and metastatic melanomas with Herpes simplex virus type 1 (HSV-1) is a promising, 
novel form of melanoma therapy that is currently in the experimental phase of development. It is currently 
unknown whether melanomas of different invasiveness differ from each other in their sensitivity to HSV-1 
therapy. Neither is it known whether the extracellular environment of melanomas modify their sensitivity to 
HSV-1. The main objective of the proposed work therefore was to determine whether the sensitivity of 
melanoma to HSV-1 was dependant on tumor invasiveness and the presence of extracellular matrix. We 
hypothesized that the more malignant a melanoma is, the less sensitive it is to HSV-1. Furthermore, we 
hypothesized that the presence of extracellular matrix has an affect on the sensitivity of the melanoma 
cells to HSV-1. Melanoma cell lines with low (OCM1) and high (MUM-2) invasive potential were grown in 
the presence and absence of extracellular matrix (Matrigel) and were infected with various amounts of 
HSV-1. The cell cultures were observed daily for viral cytopathic effects and the day when 95% cell lysis 
occurred was registered. We found that the more invasive the strain of melanoma is, the more resistant it 
is to HSV-1. Furthermore, we found that melanoma cells were less sensitive to HSV-1 in the presence of 
extracellular matrix. These studies may help to develop improved HSV-1-based melanoma therapies. 
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LYSOPHOSPHATIDYLCHOLINE REGULATES NEUTROPHIL ADHESION THROUGH A 
MECHANOSENSITIVE CHANNEL 
Presenter(s) 
Lilly Zhu, Illinois Mathematics and Science Academy 
Mentor(s) 
Dr. Alan Leff, University of Chicago 
Dr. Xiangdong Zhu, University of Chicago 
We examined the mechanism by which lysophosphatidylcholine (LPC) regulates p2 integrin-dependent 
neutrophil adhesion. Neutrophils are white blood cells isolated from volunteers using density gradient. p2-
integrin-dependent adhesion of neutrophil to plated bovine serum albumin was measured by residual 
myeloperoxidase activity. LPC induced a concentration-dependent neutrophil adhesion, with maximal 
adhesion of 25.3 ± 2.3% caused by 3 pM LPC vs. 3.8 ± 1.2% for non-stimulated control. Pretreatment of 
neutrophils with 100 rjg/mi of Pertussis toxin (PTX) for 90 min had no effect on neutrophil adhesion 
caused by LPC, while it inhibited adhesion caused by Platelet-activating factor (PAF), suggests that LPC-
induced neutrophil adhesion is not through PTX-sensitive Gi-coupled receptor. Next we examined 
whether LPC activates Gs-coupled receptor and induces cAMP production and subsequent Protein 
kinase A (PKA) activation in neutrophils. No increase in intracellular cAMP production was observed with 
3 pM LPC. Consistent with this result, phosphorylation of vasodilator-stimulated phosphoprotein (VASP), 
a specific indicator of PKA activation, was not induced by LPC. By contrast, pretreatment of neutrophils 
with phosphatidylethenolamine (10 pM), a lipid with shape complementary to that of LPC, completely 
blocked neutrophil adhesion caused by LPC. These results indicate that LPC mediates its effect through 
mechanosensitive channel, not the G-protein coupled receptor. 
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